UNCLASSIFIED 


DEFENSE  DOCUMENTATION  CENTER 

FOB 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION,  ALEXANDRIA,  VIRGINIA 


UNCLASSIFIED 


NOTICE:  When  government  or  other  drawingB,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 


Best 

Available 

Copy 


4269  2  0' 


c  / 


Weapon  System  133A 
FINAL  REPORT 

QUALIFICATION  TEST  REPORT  FOR 
STATHAM  ABSOLUTE  PRESSURE  TRANSDUCER 

Contract  No.  AF  33 ( 600) -36610 


Report  01 62-01  DR-26 


27  December  1963 


SACRAMENTO,  CALIFORNIA 


27  December  1963 


Report  0162 -01DR-26 


FINAL  REPORT 


QUALIFICATION  TEST  REPORT  FOR 
STATHAM  ABSOLUTE  PRESSURE  TRANSDUCER 


WEAPON  SYSTEM  133A 

Contract  No.  AF  33(600) -36610 
Contract  Change  Notification  No.  233 


Prepared  for 


HQ.  ,  AIR  FORCE 
AIR  FORCE 
Norton  Air 


BALLISTIC  SYSTEMS  DIVISION 
SYSTEMS  COMMEND,  USAF 
Force  Base,  California 
Attn:  BSKPQ-2 


Submitted  by 


/P  (AJ  rl 


R  W,  Armstrong,  Manager 
Measurement  Engineering  Department 
Solid  Rocket  Plant 


Production  Engineering  Department 
Minuteman  Division 


C.  C,  Conway,  Manager 
Minuteman  Program 


Report  0162-01DR-26 


TABLE  OF  CONTENTS 

Page 

I . 

Introduction 

1 

II. 

Summary 

1 

Ill . 

Test  Program 

1 

A,  Performance  Calibration 

1 

B,  Frequency  Response 

2 

C.  Motor  and  Igniter  Firings 

2 

D.  •  Safety  Reliability 

2 

IV, 

Conclusions 

2 

APPENDIX 


Qualification  and  Reliability  Test  Report  for 
Statham  Absolute  Pressure  Transducer 


Appendix  A 


Report  0162 -01DR-26 


I,  INTRODUCTION 

This  report  describes  the  results  of  the  qualification  tests 
that  were  conducted  or  Statham  Instruments  absolute  pressure  trans¬ 
ducer  Model  PA334TC-2.5M  in  accordance  with  Aerojet -Genera  1  Specifi¬ 
cation  320S0A  Type  II. 

II ,  SUMMARY 

Five  Statham  Instruments  absolute  pressure  transducers  Model 
PA334TC-2.5M  were  subjected  to  the  tests  as  described  in  Appendix  A. 

A  part  of  the  qualification  test  requirements  were  satisfied  on  the 
basis  of  similarity  to  absolute  pressure  transducer  Model  PA334TC- 
750  which  was  previously  qualified  as  described  in  Report  0162-01DR-22 , 

III,  TEST  PROGRAM 

Absolute  pressure  transducers,  SN  447,  487,  491,  493,  and  703, 
were  subjected  to  performance,  frequency  response,  motor  static  firing, 
and  safety  reliability  tests.  Remainder  of  the  qualification  tests 
ircluding  vibration,  acceleration,  temperature-altitude,  altitude, 
humidity  hermetic  seal,  radio-frequency  interference,  and  perfor¬ 
mance  reliability  were  performed  on  transducer  Model  PA334TC-750  and 
are  considered  applicable  to  Model  PA334TC-2.5M  based  on  the  similarity 
of  the  two  pa rts . 

The  pressure  transducer  tests  conducted  at  Aerojet  are  as  follows. 

A.  PERFORMANCE  (CALIBRATION) 

Each  transducer  was  subjected  to  pre-  and  posttest  cali¬ 
bration  after  each  qualification  test.  The  tests  were  conducted  to 
determine  insulation  resistance,  circuit  isolation,  primary  power 
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current,  linearity,  hysteresis,  repeatability,  zero  output,  full-scale 
output,  temperature  effects,  output  of  150%  full-scale  (FS)  pressure 
(voltage  limiting),  residual  noise  at  FS  pressure  and  shunt  calibration. 

B.  FREQUENCY  RESPONSE 

For  the  frequency  response  tests  transducers  SN  487  and  703 
were  subjected  to  pressure  shocks  while  mounted  in  the  expansion  section 
of  a  shock  tube.  The  results,  including  pre-  and  posttest  performance 
data,  are  as  shown  in  Appendix  A. 

C.  MOTOR  AND  IGNITER  FIRINGS 

Transducer  SN  493,  703,  and  477  were  tested  on  five  static 
firings  of  Minuteman  second-stage  motors.  SN  493  and  703  were  used  in 
two  tests  and  SN  477  was  used  in  one  test.  Data  obtained  from  these 
tests  were  compared  with  output  data  of  a  reference  pressure  transducer 
used  for  measuring  chamber  pressure  during  motor  static  firings.  Prior 
to  and  following  each  test  the  transducers  were  subjected  to  performance 
tests  and  the  results  are  shown  in  Appendix  A. 

Transducers  SN  493  and  477  were  subjected  to  five  igniter 
firings.  The  results  from  the  igniter  firings  and  the  pre-  and  post¬ 
test  calibrations  are  shown  in  Appendix  A. 

D.  SAFETY  RELIABILITY 

Safety  reliability  tests  were  conducted  on  two  transducer 
housings  to  verify  structural  integrity  of  the  units. 

IV.  CONCLUSIONS 

Successful  completion  of  he  qualification  tests  conducted  on 
Statham  absolute  pressure  transducer  Model  PA334TC-2 . 5/ SN  447,  487, 

491,  493,  and  703jhave  qualified  the  transducer  for  use  on  second-stage 
Minuteman  motors. 


Page  2 


Report  0162 -01DR-26 


Appendix  A 


QUALIFICATION  AND  RELIABILITY  TEST 


REPORT  FOR  STATHAM  ABSOLUTE  PRESSURE  TRANSDUCER 


Report.  0162 -01DR-26 


Appendix  A 


QUALIFICATION  AND  RELIABILITY  TEST 


REPORT  FOR  STATHAM  ABSOLUTE  PRESSURE  TRANSDUCER 


Report  0162-01DR-26 


Appendix  A 


1.0  Object 

2.0  Test  Requirements 

3.0  Description  of  Test  Specimens 

4.0  Conclusion 

5.0  Test  Procedure  and  Results 

5.1  Examination  of  Product 

5.2  Performance 

5.3  Vibration 

5.4  Acceleration 

5.5  Temperature  -  Altitude 

5.6  Altitude 

5.7  Humidity 

5.8  Hermetic  Seal 

5.9  Radio  Frequency  Interference 

5.10  Repeat  Performance 

5.11  Frequency  Response 

5.12  Motor  ard  Igniter  Test  Firings 
5  13  Reliability 


Page  No. 


1 

1 

1 

2 

3 

3 

8 

9 

9 

10 

10 

10 

11 

11 

11 

13 

15 

15 


16 


Report  0162-01DR-26 


Appendix  A 
FIGURE  LIST 

Figure  No. 

Transducer  Dimension  Diagram  1 

Dimensional  Inspection  Results  2 

Insulation  Resistance  and  Excitation  Circuit  Isolation  3 

Calibration  Wiring  Diagram  4 

Functional  Calibration,  Transducer  SN  477  5 

Functional  Calibration,  Transducer  SN  493  6 

Functional  Calibration,  Transducer  SN  703  7 

Functional  Calibration,  Transducer  SN  491  8 

i 

Functional  Calibration,  Transducer  SN  487  9 

Frequency  Response  .Traces./,  Transducer  SN  703  10 

Frequency  Response  Traces,  Transducer  SN  487  11 

Calibration  Prior  to  Frequency  Response  Test,  Transducer 

SN  487  12 

Calibration  After  Frequency  Response  Test,  Transducer 

SN  487  13 

Calibration  Prior  to  Frequency  Response ,  Test  ,•  Transducer 

SN  703  14 

Calibration  After  Frequency  Response  Test,  Transducer 

SN  703  15 

Pretest  Calibration,  Transducer  SN  703  (Motor  44FW-112)  16 

Posttest  Calibration,  Transducer  SN  703  (Motor  44FW-112)  17 

Pretest  Calibration,  Transducer  SN  493  (Motor  44FW-113)  18 

Posttest  Calibration,  Transducer  SN  493  (Motor  44FW-113)  19 

Pretest  Calibration,  Transducer  SN  703  (Motor  44FW-88)  20 

Posttest  Calibration,  Transducer  SN  703  (Motor  44FW-88)  21 


Report  0162 -01DR-26 


Figure  List 

Figure  No 

Pretest  Calibration  Transducer  SN  477  (Motor  44FW-75)  22 

Posttest  Calibration.  Transducer  SN  477  (Motor  44FW-75)  23 

Pretest  Calibration  Transducer  SN  493  (Motor  44FW-94)  24 

Posttest  Calibration  Transducer  SN  493  (Motor  44FW-94)  25 

Wiring  Diagram  foi'  Motor  Static  Tests  26 

View  of  Transducer  Installed  on  Static  Test  Motor  27 

Percent  Deviation-vs-Time,  Transducer  SN  477  28 

Pressure  Amplitude -vs -Time ,  Transducer  SN  477  29 

Percent  Devia t ion-vs -Time ,  Transducer  SN  493  30 

Pressure  Amplitude-vs-Time ,  Transducer  SN  493  31 

Percent  Devia tion-vs-Time ,  Transducer  SN  493  32 

Pressure  Amplitude-vs-Time,  Transducer  SN  493  33 

Percent  Deviat ion-vs -Time ,  Transducer  SN  703  34 

Pressure  Amplitude-vs-Time  Transducer  SN  703  35 

Percert  Devia t ion-vs -Time .  Transducer  SN  703  36 

Pressure  Amplitude-vs-Time.  Transducer  SN  703  37 

View  of  Igniter  Test  Installation.  Transducer  SN  493  38 

Pressure-vs-Time ,  Igniter  Test  (SN  493)  39 

Percent  Deviatior.-vs-Time  .  Igniter  Test  (SN  493)  40 

Pressure-vs-Time  Igniter  Test  (SN  493)  41 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  493)  42 

Pressure-vs-Time,  Igniter  Test  (SN  493)  43 

Percert  Deviation-vs-Time,  Igniter  Test  (SN  493)  44 

Pressure-vs-Time,  Igniter  Test.  (SN  493)  45 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  493)  46 

Pressure-vs-Time.  Igniter  Test  t  SN  493) 


47 


Report  0162-01DR-26 


Figure  List 

Percent  Deviation-vs-Time ,  Igniter  Test  (SN  493) 
Pressure-vs-Time ,  Igniter  Test  (SN  477) 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  477) 
Pressure-vs-Time,  Igniter  Test  (SN  477) 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  477) 
Pressure-vs-Time,  Igniter  Test  (SN  477) 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  477) 
Pressure-vs-Time,  Igniter  Test  (SN  477) 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  477) 
Pressure-vs-Time,  Igniter  Test  (SN  477) 

Percent  Deviation-vs-Time,  Igniter  Test  (SN  477) 
Pretest  Calibration,  Igniter  Test  (SN  493) 
Posttest  Calibration,  Igniter  Test  (SN  493) 
Pretest  Calibration,  Igniter  Test  (SN  477) 
Posttest  Calibration,  Igniter  Test  (SN  477) 
Safety  Reliability  Test  Setup  Schematic 
View  of  Safety  Reliability  Test  Setup 


Figure  No. 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 
63 


64 


Appendix  A 


1  0  Object 

The  purpose  of  this  program  was  to  determine  compliance  of  Statham 
Instruments  Model  PA334TC-2.5M  pressure  transducer  with  the  require¬ 
ments  set  forth  in  Paragraph  2.0. 

2.0  Test  Requirements 

Perforin  qualification  tests  (Pre-production  and  Reliability)  on 
Statham  Instruments  Model  PA334TC-2.5M  pressure  transducer  to 
verify  compliance  with  design  requirements  of  Aerojet-General 
Component  Specification  32060A  Type  II.  Unless  otherwise  indi¬ 
cated.  paragraph  numbers  referenced  in  this  Report  are  those  of 
the  Aerojet-General  Corporation  Specification. 

3.0  Description  of  Test  Specimens 


Five  Statham  Model  PA334TC-2.5M  pressure  transducers  were  submitted 
for  tests  as  described  above.  Three  were  used  for  frequency  re¬ 
sponse  tests  and  two  for  safety  tests  and  motor  static  test  firings. 
The  specimens  were  arbitrarily  assigned  numbers  as  follows: 

Serial  No,  Specimen  No, 


477  1 

493  2 

703  3 

491  4 

487  5 


4,0  Conclusion 

4  1  Qualification  Testing 

The  transducers  were  subjected  to  the  test  program  as  re¬ 
quired.  The  transducers  complied  with  all  requirements  of 
the  specification  based  on  tests  performed  and  on  the  basis 
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of  similarity  to  the  Statham  Model  PA3345C-750  previously 
qualified  to  Aerojet  Specification  32060  Type  I.  Each  test 
is  so  indicated  where  similarity  is  used  as  a  basis  for  quali¬ 
fication.  For  details  of  these  tests  see  Aerojet  Report  0162- 
01DR-22  ,  "Qualification  Test  Report  for  Statham  Operational 
Pressure  Transducer  and  CTLI  Pressure  Measuring  System". 

5.0  Test  Procedures  and  Results 

5. 1  Examination  of  Product 

i 

Test  by:  R.  E.  Leeds 

* 

Test  started:  3  Mar  63 
Test  completed:  3  Mar  63 

5.1.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060A.  Para¬ 
graphs  3.6.1,  3.6.2  and  3.7.  Specimens  1  through  5. 

Examination:  Visual  and  manual. 

5.1.2  Test  Method 

The  pressure  transducers  were  examined  visually  to  determine  < 

compliance  with  engraving,  finish,  and  workmanship.  The  pres¬ 
sure  transducers  were  manually  measured  to  determine  dimensional 
and  weight  compliance  with  the  specification. 

5.1.3  Test  Results 

Visual:  The  transducers  conformed  to  all  visual  requirements 
relating  to  marking,  cleanliness,  workmanship,  and  general 
appearance . 

Manual:  Results  of  the  dimensional  measurements  are  presented 
in  Figures  1  and  2 . 

Comments:  Dimensional  measurements  and  weight  of  the  trans¬ 
ducers  complied  with  the  specification  requirements. 
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5  1.4  Test  Equipment 

5. 1.4.1  Calipers 

5  1.4.2  Tragkraft.  Mikro  Doft  Scales 
5 . 2  Performance 

5.2.1  Insulation  Resistance  and  Excitation  Circuit  Isolation 
Test  by  Dept.  8772 
Test  started:  5  Dec  62 
Test  completed  5  Dec  62 

5.2. 1.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060A, 
Paragraphs  3,3.13.1  and  3.3.13.2.  Specimen  No's. 

1.2  3 ,  4 ,  and  5 

Insulation  Resistance;  1  megohm  minimum  at  50  v  dc 
Excitation  Isolation:  1  megohm  minimum  at  50  v  dc 

5.2. 1.2  Test  Method 

The  insulation  resistance  between  all  connector  pins 
and  the  transducer  case  was  measured  at  50  v  dc.  The 
excitation  isolation  was  measured  between  pins  A  and  D 
and  output  pins  B  and  C. 

5 „ 2 . 1 . 3  Test  Results 

The  transducers  complied  with  all  test  requirements  of 
paragraph  5. 2. 1.1,  Data  and  test  results  are  shown  in 
Figure  3, 

5 . 2 . 1 , 4  Test  Equipment 

5.2.1  4.1  Insulation  Tester 

52,2  Output  Impedance 
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5 . 2  Performance 

5.2.2. 1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Para¬ 
graph  3.3.15. 

Output  Impedance:  1000  ohms  maximum. 

5. 2. 2. 2  Test  Method 

This  test  not  required  since  the  unit  is  considered 
qualified  based  on  similarity  to  Statham  Model  PA334TC- 
750  previously  qualified  to  Aerojet  Specification  32060, 
Paragraph  4.4.3. 

5.2.3  Bridge  Excitation  Power  Supply 

5. 2. 3.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Para¬ 
graph  3.3.16. 

Excitation  Current:  Less  than  70  milliamperes  at 

28  f  2  v  dc. 

5. 2. 3. 2  Test  Method 

This  test  not  required  since  the  unit  is  considered 
qualified  based  on  similarity  to  Statham  Model  PA334TC- 
750  previously  qualified  to  Aerojet  Specification  32060 
Paragraph  4.4,3. 

5.2.4  Recovery  from  Primary  Power  Transients 

5.2.4. 1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Para¬ 
graph  3.3.17. 

Transient  Amplitude:  45  v  dc 
Transient  Duration:  500  millisec 
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5  2  Performance 

Output  Amplitude  Change,  150  millivolts  (P-P)  maximum 
Output  Amplitude  Change  Duration,  50  millisec  maximum 
5 . 2 . 4 . 2  Test  Method 

This  test  was  not  required  since  the  unit  is  considered 
qualified  based  on  similarity  to  Statham  Model  PA334TC- 
750  previously  qualified  to  Aerojet  Specification  32060 
Paragraph  4,4.3 

5.2.5  Noise  (Broad  band) 

5.2. 5,1  Test  Requirement 

Aerojet -Genera  1  Corporation  Specification  32060.  Para¬ 
graph  3.3,3. 

Output  (broad  band.)  noise  Less  than  25  millivolts  peak 
to  peak. 

5.2.5  2  Test  Method 

This  test  was  not  required  since  the  unit  is  considered 
qualified  based  on  similarity  to  Statham  Model  PA334TC- 
750  previously  qualified  to  Aerojet  Specification 
Paragraph  4,4,3, 

NOTE  A  noise  test  is  performed  on  all  transducers 
during  receiving  inspection. 

5.2.5  Functional  Calibration 
Test  by .  Dept  8772 
Test  started  5  Dec  62 
Test  completed  5  Dec  62 

5.2.6  1  Test  Requirement 

Aerojet -Genera  1  Corporation  Specification  32060,  Para¬ 
graphs  3.3  2  3, 3. 2. 2  3,3,4  3,3.5  3  3.12  6.3  ard  3.3, 
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5 . 2  Performance 

Excitation:  28  v  dc 

Pressure:  0  to  2500  psig,  3  calibration  cycles 

Zero  Output  Voltage:  Output  voltage  at  0.1  psia 

5. 2. 6. 2  Test  Method 

The  pressure  port  of  the  transducer  was  connected  to  a 
dead  weight  pressure  system  capable  of  producing  pres¬ 
sure  variation  from  0  psig  to  2500  psig.  For  verifica¬ 
tion  of  zero  output  voltage  the  pressure  system  incorpor¬ 
ated  a  cacuum  pump  to  produce  pressures  below  atmospheric. 
The  transducer  was  energized  with  28  v  dc.  A  calibration 
cycle  consisted  of  11  pressure  points  taken  in  500  psig 
increments  from  0  psig  increasing  to  2500  psig  and  de¬ 
creasing  to  0  psig.  Three  calibration  cycles  were 
performed . 

Upon  completion  of  each  of  the  three  calibration  cycles, 
the  zero  balance  was  recorded  at  less  than  0.1  psia.  A 
simulated  pressure  calibration  was  performed  at  the  comple¬ 
tion  of  the  three  cycles.  After  each  calibration  cycle, 
the  data  was  interpreted  for  non-linearity,  hysteresis,  re¬ 
peatability,  full  scale  output  voltage,  zero  output  voltage 
and  simulated  pressure  calibration  accuracy. 

5.2. 6. 3  Test  Results 

The  transducers  complied  with  all  test  requirements  of  Para¬ 
graph  5.2. 6.1.  Figures  5  through  9  show  test  results.  The 
definitions  used  in  the  data  reduction  and  presentation  of 
results  are  as  described  in  Paragraph  6.3  of  Aerojet  speci¬ 
fication  32060. 
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5.2  Performance 

5.2  6  4  Te1-’!  Equipment 

5  2.6.4. 1  Amthor  Dead  Weight  Tester.  Model  460 

5.2.6  4.2  Power  Supply-Kay  Lab  Absolute  d  c  PN  110-542-200-1 

5. 2. 6. 4, 3  Alirco  Type  C  Calibrator  PN  0-220907 

5. 2. 6. 4  4  Micron  Gauge  CVC  Model  321-T 

5.2.6  4,5  Vacuum  Pump 

5. 2. 6. 4. 6  Dual  Seal  Temperature  Oven  Statham  Model  TC-2 
5.2.7  Zero  and  Sensitivity  Shift  with  Temperature 

Tec  t  by  Dept  8772 
Test  started  5  Dec  63 
Test  completed  5  Dec  63 

5 . 2 . 7 . 1  Test  Requirement 

Aerojet -Genera  1  Corporation  Specification  32060,  Para¬ 
graphs  3.3.9.  3.3,10  and  3.3,11 
Zero  Shift.  Less  than  0  02  v  FS/°F 
Sersitivity  shift.  Less  than  0,02rc  FS/°F 

5. 2. 7. 2  Test  Method 

The  transducer  was  placed  ir  a  temperature  test  chamber 
pre  adjusted  to  maintain  a  constant  temperature  of  +  30°F, 
The  transducer  pressure  port  was  connected  to  a  dead 
weight  pressure  system  capable  of  producing  pressure 
variation  from  0  psig  to  2500  psig.  The  pressure  system 
also  incorporated  a  vacuum  pump  and  a  vacuum  gage.  A 
potential  of  28  v  dc  was  applied  and  a  calibration  per¬ 
formed  corsisting  of  11  pressure  points  taken  in  500 
psig  increments  from  0  psig  increasing  to  2500  psig  ard 
decreasirg  to  0  psig.  This  procedure  was  repeated  at 
temperatures  of  30  75.  and  150of,  A  simulated  pressure 
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5 . 2 . 7 . 2  Test  Method  (cont) 

calibration  was  performed  when  the  transducer  was 
stabilized  at  750F. 

5. 2. 7. 3  Test  Results 

The  transducers  complied  with  all  test  requirements  of 
Paragraph  5,2.7. 1.  Output  values  during  the  temperature 
tests  are  shown  in  Figures  5  through  9. 

5.2. 7. 4  Test  Equipment 

5. 2. 7. 4.1  Amthor  Dead  Weight  Tester  Model  460 

5. 2. 7. 4. 2  Power  Supply,  Kay  Labs.,  Absolute  dc ,  PN  110-542-200-1 

5. 2. 7. 4. 3  Alinco  Type  C  Calibrator,  PN  0-220907 

5. 2. 7. 4. 4  Micron  Gayge,  CVC,  Model  321-T 

5. 2. 7. 4. 5  Temperature  Test  Chamber,  Statham  Model  TC-2 

5. 2. 7. 4. 6  Vacuum  Pump,  Welch 
.5.3  Vibration 

5.3.1  Test  Requirement 

Aerojet -Genera  1  Corporation  Specification  32060,  Paragraphs 
3.4.2(e),  4.7. 1.1 
Excitation:  28  v  d-c 

Vibration:  Sinusoidal  and  random  per  Figures  2  and  3  of 
Aerojet-General  Specification  32060. 

Performance  Verification:  Per  Paragraph  5,2.6  of  this  document. 

5.3.2  Test  Method 

This  test  not  required.  Unit  is  considered  qualified  based  on 
similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060,  Paragraph  4.4.3. 
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5 . 4  Acce 1 e  ra  t ion 

5.4.1  Test  Requirement 

Aerojet -General  Corporation  Specification  32060,  Paragraph 
3.4.2(a)  ard  4.7  1.2 

Acceleration  I  15  g  three  mutually  perpendicular  axes 
Duration:  3  minutes  each  direction 

Excitation  28  4-  0.01  v  d-c 

Performance  Verification :  Per  Paragraph  5.2.6  of  this  document 

5.4.2  Test  Method 

This  te^t  not  required.  Unit  is  considered  qualified  based 
on  similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060,  Paragraph  4.4,3, 

5.5  Tempe ra ture  Altitude 
5  5.1  Test  Requirement 

Ae rojet -Genera  1  Corporation  Specification  32060,  Paragraph 
3  4  l(e'  and  4. 71. 3. 

5,5  1  1  Ambient  Pressure:  6.8  psia  (20  000  ft; 

Temperature.  -45PF  to  r  160°F 
Durat ior  .  4  minutes 

Performance  Verification,  Strip  Chart  recording  during 

test,  ard  per  Paragraph  5.2,6 
of  this  document  following 
exposure , 

5,5  2  Test  Method 

This  test  not  required.  Unit  is  considered  qualified  based  on 
similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060,  Paragraph  4.4,3, 
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5 . 6  Altitude 

5.6.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Paragraph 
3.4.2(d)  and  4.7. 1.3. 1. 

Excitation:  28  v  d-c 

Ambient  Pressure:  240  microns-Hg  (200,000  ft) 

Performance:  Per  Paragraph  5.2.6  of  this  Report 

5.6.2  Test  Method 

This  test  not  required.  Unit  is  considered  qualified  based 
on  similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060.  Paragraph  4.4.3. 

5. 7  Humidity 

5.7.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Paragraph 
3.4.1(a)  and  4.7. 1.4 
Excitation:  28  v  d-c 
Relative  Humidity:  95^ 

Temperature:  110°F  and  120°F 

Duration:  100  cycles  at  2  hr/cycle 

5.7.2  Test  Method 

This  test  not  required.  Unit  is  considered  qualified  based 
on  similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060,  Paragraph  4.4.3. 

5. 8  Hermetic  Seal 
5.8.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060,  Paragraph 
4. 7. 1.6 
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5.8  Hermetic  Seal 

5.8  2  Test  Method 

This  test  not  required.  Unit  is  considered  qualified  based 
on  similarity  to  Statharn  Model  PA334TC-750  previously 
qualified  to  Aerojet  Specification  32060  Paragraph  4.4.3, 

5.9  Radio  Frequency  Interference 

5.9.1  Test  Requirement 

Aero jet -Genera  1  Corporation  Specification  32060.  Paragraph 
3. 3.3.2  and  4.7, 1.11 

5.9.2  Test  Method 

This  test  r.ot  required.  Unit  is  considered  qualified  based  on 
similarity  to  Statham  Model  PA334TC-750  previously  qualified 
to  Aerojet  Specification  32060,  Paragraph  4  4.3. 

5.10  Repeat  Performance 

Following  completion  of  all  environmental  tests,  the  transducer 
shall  demonstrate  continued  satisfactory  performance  in  accord¬ 
ance  with  the  tests  specified  in  Paragraph  5,2  of  this  document. 
This  test  not  required.  Unit  is  considered  qualified  based  on 
similarity  to  Statham  Model  PA334TC-750  previously  qualified  to 
Aerojet  Specification  32060.  Paragraph  4.4.3, 

5.11  Frequency  Response 
Test  by  M.  A,  Henry 
Test  started.  5  Nov  1S62 
Test  completed'  12  Dec  1963 

5,11,1  Test  Requirement 

Aerojet -Genei  a  1  Corporation  Specification  32060.  Paragraph 


3,37.2 


I 


Ai  ''endix  A 

5.11  Frequency  Response 

Specimen  No’s.  3  and  5 
Excitation:  28  v  d-c 

i 

Response  Time:  Less  than  1  rnillisec  irorn  10  to  90'i  full  scale 
when  stimulated  with  a  full-scale  pressure  step 
function . 

5.11.2  Test  Method 

The  transducer  was  installed  in  the  expansion  section  of  a 
shock  tube.  The  driver  section  of  the  shock  tube  was  pres¬ 
surized  and  the  diaphragm  separating  the  driving  and  expan¬ 
sion  sections  was  ruptured.  The  response  of  the  transducer 
to  the  shock  pressure  was  generated  when  the  diaphragm  rup¬ 
ture  was  recorded  on  an  oscilloscope  and  photographed. 

The  frequency  response  testing  was  conducted  using  the  shock 

l 

tube  at  the  Aerojet  Azusa  facility.  Pressure  shock  ampli¬ 
tudes  varying  from  400  to  1000  psig  were  applied.  j 

5.11.3  Test  Results  1 

The  transducers  complied  with  all  test  requirements  of  Para¬ 
graph  5.11.5.  Data  and  test  results  are  shown  in  Figures  10  j 

through  15.  I 

Three  test  specimens  were  tested  at  the  Azusa  shock  tube  test  , 

facility.  Two  of  the  test  specimens  met  the  rise  time  re¬ 
quirements  (Reference  Aerojet  Specification  32060.  Paragraph 

5.11.5);  however,  both  units  failed  the  performance  calibration 
test  performed  after  the  shock  tube  tests.  The  third  unit 
failed  to  meet  the  rise  time  requirement. 
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5.11  F re quoncy  Response 

Inspection  ol  the  test  specimens  showed  that  the  outer  diaphragm 
(approximately  0.002  in.  thick)  which  traasmits  the  damping  fluid 
to  the  inner  (serior)  diaphragm  (approximately  0,025  in.  thick). 
The  resultant  damage  was  deformation  and  rupture  of  the  outer 
diaphragm.  This  caused  the  loss  of  the  damping  fluid  which  also 
acts  as  the  coupling  between  the  diaphragms.  Therefore,  the  per¬ 
formance  of  the  transducer  was  severely  degraded.  It  was  found 
that  the  pressure  step  caused  a  mechanical  shock  of  1000  g's,  A 
redesign  of  the  pressure  transmitting  system  within  the  transducer 
was  required  so  that  testing  could  be  completed  on  schedule.  The 
redesign  eliminated  the  outer  diaphragm,  the  orifice,  and  the 
damping  fluid.  The  new  design  uses  only  the  pressure  sensing 
diaphragm. 

Two  test  specimens  of  the  new  design  were  again  tested,  The 
transducers  complied  with  all  test  requirements  of  paragraph 
5.11,5  Test  results  indicate  that  the  dynamic  characteristics 
of  the  transducer  are  repeatable  at  the  various  pressure  levels 
verifying  the  linearity  of  the  transducer  dynamic  characteristics. 
5.11.4  Test  Equipment 
5  11  4,1  Shock  Tube 
5  11,4,2  Oscilloscope 
5  12  Motor  and  Igniter  Test  Firings 
5,12,1  Test  Requirements 

Aero je t -Genera  1  Corporation  Specification  32060,  Paragraph 
3.0, 
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5.12  Motor  Static  Test  Firings 


Specimen  No.'s:  1,  2,  and  3 

The  object  oi  the  tests  are  to  prove  the  capability  of  the 
test  specimens  to  meet  all  performance  characteristics  under 
actual  operating  conditions.  Performance  verification  per 
Paragraph  5.2.6  was  conducted  after  each  test, 

5.12.2  Test  Method 

5.12.2.1  The  test  specimen's  were  installed  or.  five  second- 
stage  Minutemar  motor?  to  monitor  igniter  pressures 
during  static  test  firings.  Identical  hardware  and 
installation  methods  were  used  to  mount  the  test 
specimen  as  those  used  on  flight-test  motors.  For 
comparative  purposes,  a  pressure  transducer  used  to 
monitor  chamber  pressure  was  used  as  a  reference  with 
the  test  specimen.  Pressure  transducer  output  from 
both  the  test  specimen  and  the  reference  was  monitored 
and  recorded  during  the  motor  firings  on  an 
oscillograph . 

5.12.2.2  The  test  specimens  were  subjected  to  five  igniter 
firings  for  each  of  two  tests.  The  igniters  were 
fired  in.  a  special  igniter  test  fixture.  For  com¬ 
parative  purposes,  a  reference  pressure  transducer 
was  connected  to  the  igniter  pressure  chamber  monitor¬ 
ing  igniter  pressure  simultaneously  with  the  test 
specimens,  pressure  transducer  output  from  both  the 
test  specimen  and  the  reference  was  monitored  and 
recorded  during  the  igniter  firings  on  an  oscillograph. 
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5.12  Motor  Static  Tent  Firings 
5 .  12,5  Te st  Result s 

The  transducers  complied  with  all  test  requirements  of  Para¬ 
graph  5.12.1.  Pro-  and  posttest  calibration  of  the  transducers 
and  data  from  the  motor  firings  are  shown  in  Figures  16  through 
37.  Results  from  the  igni ter  firings  are  shown  in  Figures  38  through 
32. 

5.13  Reliability 

5,13.1  Performance  Reliability 

5.13.1.1  Test  Requirement 

Aerojet -Genera  1  Corporation  Specification  32060.  Paragraph 
4.7.1.13.1. 

Excitation.  28  v  d-c 
Temperature:  75  -  10°F 

Duration:  30  minutes 

Pressure :  Room  ambient 

Temperature-time  Profile:  (Established  from  the  tests  of 

Paragraph  5.5  of  this  Report). 
Vibration.  Sinusoidal  and  random  as  per  Figures  2  and  3  of 
Aerojet  Specification  32060. 

Performance  Tests-  Per  Paragraph  5.2,6  of  this  Report. 

5.13.1.2  Test  Method 

5.13.1,2.1  This  test  not  required.  Unit  is  considered  qualified 
based  on  similarity  to  Statham  Model  PA334TC-750 
previously  qualified  to  Aerojet  Specification  32060. 
Paragraph  4,4.3, 
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5  1  3 .  2  Safety  Reliability 
Test  by:  Dept.  3830 
Test  started:  6  Feb  63 
Test  completed:  17  April  63 

5.13,2.1  Test  Requirement 

Aerojet-General  Corporation  Specification  32060A,  Paragraph 
3.5.1. 

Safety  Reliability  1558  minimum  applications  of  5000  psig 

to  tv.o  transducer  pressure  housings. 

5.13.2.2  Test  Method 

A  pressure  cycling  device  was  fabricated  which  enabled 
repeated  application  of  5000  psig  to  two  pressure  trans¬ 
ducers.  The  transducers  were  manifolded  to  the  pressure 
cycler  and  5000  psig  pressure  applications  were  applied 
for  a  minimum  of  1558  consecutive  times,  Following  the 
pressure  cycling,  the  transducers  were  examined  for  evi¬ 
dence  of  physical  deformation  and  leakage, 

5.13.2.3  Test  Results 

The  transducers  complied  with  all  test  requirements  of 
Paragraph  5.14.1.  Test  methods  and  results  are  shown  as 
follows . 

The  Safety  Reliability  Test  was  started  2  February  1963, 

The  test  setup  was  as  shown  in  Figures  63  ana  64.  Test 
specimens  were  pulsed  1  pressure  application  of  5000  psi 
and  pressure  released,  Visual  inspection  revealed  no  visible 
leaks.  Testing  continued  for  44  pressure  cycles.  (  1  sec 
pressure,  1  sec  no  pressure)  using  an  electrical  sequencer 
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i  3 .  2  Safety  Reliability 

for  cycle  control.  After  45  pressure  cycles  a  leak  was  detected 
in  both  test  specimens. 

A  failure  diagnosis  study  showed  the  six  6-32  by  0. 375-in. -long 
cap  screws  used  to  secure  the  pressure  cap  to  the  transducer 
housing  were  of  too  low  a  tensile  strength  and  stretched  which 
allowed  the  pressure  cap  to  unseat  from  the  transducer  housing 
thereby  causing  pressure  release.  The  cap  screws  were  replaced 
with  6-32  by  0 . 375-in . -long  alloy  steel  cap  screws  which  have  a 
higher  tensile  strength  than  those  originally  used  and  testing 
was  continued. 

The  two  test  specimens  were  subjected  to  an  additional  778  pres¬ 
sure  cycles  of  5000  psig  after  the  cap  screw  replacement.  A 
visual  posttest  observation  of  the  specimens  revealed  no  learage 
of  hydraulic  oil;  no  longitudinal  or  radial  deformation  of  the 
cases  was  evident,  Pre-  and  posttest  micrometer  measurements 
of  case  diameter  were  identical.  High  tensile  strength  screws 
will  be  used  in  all  transducers  of  this  model  delivered  to 
Aerojet . 

13.2.4  Test  Equipment 

7.17  Pressure  Cycler  equipment  including: 

a.  Hydraulic  supply.  (5000  psig)  Nankervis  model 9440B 

b.  Pressure  valve,  Euturematic  Solenoid.  3-way,  0  to  6000  psi, 
A/N  20896 

c.  Pressure  system  monitor,  Taber  Pressure  Transducer,  range 
0  to  10K  with  C.E.C.  recording  oscillograph.  Type  5-119. 
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(57  OUTPUT)  S/H. 

XII.  PULL  SCALE  OUTPUT  (HOT!  6) _ , _ _ _ 


TUHCTION 

OUTPUT 

9  75-5*7 

EXCITATION 

70LTAGE 

OUTPUT 
•  30$  *7 

rv««gJBr 

1 

OtTTFOT 

•15015*7 

2,  7.;  1  1 

tSUjBt 

mm 

I''' 

I'M 

287 

28  t  0.2 

VDC 

ns 

Wl 

?6V 

wm 

.73 hn 

287 

urn 

A 

t.y.39 

H9 

287 

i/KN'Hiea1/# 

5  t  o.i  y 

X 

i 

A  1  .0857 

X 

f*~l  ACCEPT 


QKNERAL  NOTES: 


a.  All  readings  ohall  be  taken  at  75  t  5*P  unless  othanri.ee  specified. 

b.  The  transducer  excitation  voltage  shall  be  28  *  0.2  7DC. 

c.  10,000  units  shall  equal  KX#  full  scale  transducer  reading. 

d.  I  ■  not  applloabla. 

a.  A  5-Btlnute  wrap  tlaa  is  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  rerlaion  of  Aerojet 
Calibration  Procedure  ACP  A-2lil6. 

g.  The  "D"  inspection  stanp  is  used  to  indicate  that  transducer  is  subject  to  aateriala 
or  engineering  reviev,  Use  of  this  stanp  requires  discrepant  transducer  to  be 
diverted  fron  noroal  production  use  until  a  reviev  decision  is  ns da. 


SPECIFIC  TEST  NOTES: 


1.  Balanoe  transducer  output  to  Mro  at  ataospherie  pressure,  apply  2500  peig  pressure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  *aro  at  ataospherie  pressure  for  shunt  calibration. 

b.  Unbalanced  transducer  sero  output  (test  XI)  shall  be  recorded  at  $.0  n  Hg  or  lees, 

5,  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*7. 

6,  Head  and  record  transducer  output  voltage  at  ataoephsric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage*  Subtract  the  voltage  reading  at  atsoephsric  froe  tha 
voltage  reading  at  2500  peig  and  record  the  difference  in  eolu*3  A  as  full  seals  output 
at  each  teisper&ture  point. 
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FVNCTI'UIAL  CALIBRATION 
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P.O.# 


KFO. 


MODEL . 


1  L *"0 


7' 


ROOM  TEMP _ 

BAROMETRIC  PRESSURE 


SERIAL  NO. _ ^ _  RANOE_ 

CALIBRATED  HT  D«P*«  8?72  date 


'P 

->~n 


ASSIGNED  TO  ENGINE  NO.__!_lS__ 
MM  HO  PARAMETER  .MEASURED 


irrjtHrxPhnrxaKTKX 


fT]  ACCEPTED 
1  (NOTE  g) 


CHECKED  3T 

Dept.  8772 

ASSIGNED  HT  -■  !  eeda 


I.  VISUAL  INSPECTION 

NO  7ISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


[T|  ACCEPT 


II.  CASE  INSULATION 


11 

A 

10K  Me? 

B 

10K  ve? 

C 

10K  ve? 

1  Megoha 
Minimum 

n 

iy  '-'act 

E 

10K  Me? 

F 

10K  Me? 

III.  CIRCUIT  ISOLATION 


3ETVS3N 

PINS 

TOLERANCE 

A-D  U  B-C 

1  y.  ve  ? 

1  Megohm 
Kininun 

]  ACCEPT 


IV.  PP.IMART  PCWEP.  CURRENT 


READING  IN 
HILLIAMFS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

61 

70  MA  Max, 

25 

28l0.2VDC 

[7]  ACCEPT 
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PRESSURE  TRANSDUCER 
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sA_ 
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12-12-62 

693 


V.  15($  OVERPRESSURE  A ND  LIMITING  VOLTAGE 


FOR  REFE! 
BEFORE  0 
PSIO  R3 

RENCE  ONLY 

VERPRESSURE 

LADINGS 

OVERPRESSURE 

3750  iio  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

P5I0  READINGS  ___ 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

MEuMWm.  J 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

mi 

62.5 

CO 

O 

VO 

6.759 

7. 50V 
MAXIMUM 

72.6 

5.052 

0 


ACCEPT 


VI.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READINQ  @  F.S. 

TOLERANCE 

13  mv 

25  MV  MAXIMUM 

[71  ACCEPT 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  9  75  •  S’?  (NOTES  14  2) 


PRESSURE 

(PSIO) 

OUTPUT 

DJ  UNITS 

LINEARITY 

HYSTERESIS 

TOLERANCE 

DECREASING 

INCREASINO 

TOLERANCE 

0 

0000 

0000 

X 

5oo 

2011 

2'1“ 

19U0 

2060 

1000 

UD23 

L030 

39UO 

1060 

UO  Unit 
Variation 

1500 

6038 

60L7 

Sfto 

6o6n 

2000 

8038 

°05l 

ffi 

2500 

10,000 

10000 

I 

0 

0000 

X 

10  Unit 
Variation 

500 

2018 

2020 

19U0 

2060 

1000 

1037 

1036 

39UO 

1060 

1500 

6011 

591:0 

6060 

2000 

n111 

po5o 

796° 

$060 

2500 

10000 

10000 

X 

0 

0">00 

OT)C 

X 

hO  Unit 
Variation 

500 

201V 

202^ 

19U0 

2060 

1000 

"'ll 

vm 

1500 

II 

2000 

8  015 

8050 

2500 

IOOOO 

10000' 

X 

REPEAT - 

*omE 


EXCITATIOH 

VOLTAGE 


TOLERANCE 


Maxima 

Deviation 

From 

Average  of 

Three 

Cycles 

20  Units 


28V 


28V 


28  *  0.2 
VDC 


28V 


A.  LINEARITY 
f~x|  ACCEPT 


B.  HYSTERESIS 
[7~|  ACCEPT 


C.  REPEATABILITY 
[I~|  ACCEPT 


nil,  SHUNT  CALIBRATION  (NOTE  3) 


%  OF 

FULL  SCALE 

75±5*F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOL 

75 

7506 

7,U75 

7.526 

2BV 

2810.2 

VDC 

|T|  ACCEPT 
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PRESSURE 

(PSIO) 


OUTPUT  IN  UNITS 


LINEAR  ITT  HYSTERESIS 


DECREAS INO I INCREAS  INO  I  TOLERANCE  TOLERANCE 


-16 


1998 


uO  Unit 
Virlation 


1M0N 


bww.vma 


28  10.2 

VDC 


ACCEPT 


I.  LINEARITY,  HYSTERESIS,  •  150  1  5*?  (NOTES  14  2) 


OUTPUT  B  UHIT3  LINEARITY  HYSTERESIS 

DECREAS INO I INCREAS INO  TOLERANCE  TOLERANCE 


28  I  0.2 

VDC 


ZERO  OUTPUT  (NOTES  1;  4  5 


FUNCTION 


OUTPUT 

9  7515*7 

ECO  IT 
VOLT 

rvWj; 

OUTPUT 
9  3015*! 

1  li3 . 3 

,  .  n 

53.2 

-0  +102bt 

I 
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Figure  6 
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QBfERAL  NOTHS  i 


a.  All  readings  shall  be  taken  at  75  -  5'T  unless  otherwise  specified. 

b.  The  transducer  excitation  Toltaga  shall  be  28  ^  0.2  VDC. 

c.  10,000  units  shall  equal  lOCSt  full  Beale  transducer  reading. 

d.  I  -  not  applioablo . 

t.  A  S^sdnute  mn mp  time  la  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2ltlo. 

g.  The  "D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  materials 
or  engineering  review,  Use  of  this  stamp  requires  discrepant  transducer  to  be 
diverted  froa  normal  production  use  until  a  reriev  decision  is  made, 

SPECIFIC  TEST  NOTES i 


1.  Balance  transducer  output  to  aero  at  atmospheric  pressure,  apply  2500  paig  pressure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  sero  at  atmospheric  pressure  for  shunt  calibration. 

In  Unbalanced  transducer  lero  output  (test  H)  shall  be  recorded  at  5.0  m  Hg  or  las*. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*?. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  from  ths 
voltage  reading  at  2500  paig  and  record  the  difference  in  coIuhi  A  as  full  soale  output 
at  »ach  temperature  point. 
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solid  noorar  plant 

KINtTEMAN  OPERATIONAL 
PRESSURE  TRANSDOC  SR  P.O.# 


KFO. 


Stattam 


SERIAL  NO. 


703 


RANOE 


0-2500  osia 


K5DEL. 


PA33LTC 


.CALIBRATED  RT  Dept.  8?72 


.DATE 


12-9-62 


ROOM  TEMP. 


7L 


*7 


Qual  Test 


BAROMETRIC  PRESSURE 


759.3 


ASSIONZD  TO  ENGINE  NO.. 

MM  HO  PARAMETER  MEASURED 


ACCEPTED 
(NOTE  g) 


CHECKED  BT  Ken  Bu3he0 

ASSIGNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


Q  ACCEPT 


II.  CASE  INSULATION 


mm 

A 

10,000m 

1  Magoha 
Minimum 

B 

10, OOOM 

C 

10, OOOM 

n 

10. OOOM 

E 

10, OOOM 

? 

10, OOOM 

III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

RESISTANCE 
IN  MEG0H1C 

TOLERANCE 

A-D  &  B-C 

10,000* 

1  Megohm 
Minimum 

|~7|  ACCEPT 


[7]  ACCEPT 


IV.  PRIMARY  PCW®  CURR3TT 


READINQ  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION 
VO  IT  AGE 

TOLERANCE 

L2 

70  MA  Max, 

28 

28I0.2VDC 

[~T[  ACCEPT 

Functional  Calibration,  Transducer  SN  703 


Figure  7 
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DATE_ 
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($V  OUTFIT) 

PRESSURE  TRANSDUCER 
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703 

V.  15$  OVERPRESSURE  AND  LIMIT INQ  VOLTAGE 


FOR  REFERENCE  ONLY 
BEFORE  OVERPRESSURE 

PS  10  READINGS 

OVERPRESSURE 

3750  iio  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PS ID  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

BM 

?  wmsm 

;!■  in  *  f  |  n>  ■■ 

KMam , 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

FULL  SCALE 
°«sH 

77.5 

5.082 

6.5°1 

7.50V 

MAXIMUM 

6s.  Li 

5.  OIL 

|T|  ACCEPT 


VI.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  9  F.S. 

TOLERANCE 

10 

25  MV  MAXIMUM 

p~|  ACCEPT 


Functional  Calibration,  Transducer  SN  703 
Figure  7 
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PRESSURE  TRANSDUCER 

3  fit  703 


VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  75  i  5’E  (NOTES  1  !t  2) 


PRESSURE 

(PSIO) 

OUTPUT 

pi  UNITS 

LINEARITY 

HYSTERESIS 

TOLERANCE 

DECREASINO 

INCREASING 

TOLERANCE 

0 

*1 

T 

5oo 

19L0 

2060 

hO  Unit 
Variation 

1000 

WBM 

39hO 
h060 _ 

1500 

2000 

8020 

2500 

■  ‘  t:  1 

X 

0 

-1 

hO  Unit 
Variation 

5oo 

19h0 

2060 _ 

1000 

mm 

1 

i 

2000 

8018 

BM 

2500 

9999 

9998 

X 

0 

-1 

X 

hO  Unit 
Variation 

5oo 

Bl|I  . j 

!|  \A 

1000 

L009 

L007 

39UO 

h060 

1500 

6015 

6016 

2000 

cx 

O 

VO 

8018 

79ttO 

8o6n 

2500 

9998 

99°5 

X 

REPEAT - 


Maxiraun 

Deviation 

From 

Average  of 

Three 

Cycles 

20  Units 


EXCITATION 

VOLTAQE 


28V 


28V 


28V 


TOLERANCE 


28  1  0.2 

VDC 


A.  LINEARITY 
|~x]  ACCEPT 


B.  HYSTERESIS 
[~X~[  ACCEPT 


C.  REPEATABILITY 
|~X~|  ACCEPT 


nil.  SHUNT  CALIBRATION  (NOTE  3) 


%  OF 

75i5’F 

SHUNT 

TOLERANCE 

EXCITATI0N1 

VOLTAQE 

TOL 

75 

7512 

7,h75 

_ Z*S22 _ 

28V 

_ 

28i0.2 

VDC 

[~T|  ACCEPT 
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DATE: 

9-17-62 

SOLID  ROCKET  PLANT 

12-5-62 

RAJJOEi 

2500  PSIA  ONLY 

XINtTrZXAN  OPERATIONAL 

DATE 

(57  OUTPUT) 

PRESSURE  TRANSDUCER 

S/N 

703 

IX. 

LINEARITY,  HYSTERESIS, 

8  30  *  5*?  (NOTES  14  2) 

PRESSURE 

!  OUTPUT  IN  UNITS 

LINEARITT 

HYSTERESIS 

mmmmm 

Hm 

mm 

(PSIO) 

DECREASING 

INCREASING 

TOLERANCE 

TOLERANCE 

0 

-6 

X 

5oo 

l?9lj 

19i*0 

2060 

1000 

6005 

39UO 

1»0  Unit 

2«V 

28  10.2 

1500 

6-12 

ii 

Variation 

VDC 

2000 

m 

2500 

X 

[x  |  ACCEPT 


X.  LINEARITY,  HYSTERESIS,  8  lgO  1  g*F  (MOTES  1  4  2) 


OUTPUT 

IN  UNITS 

LINEARITY 

HYSTERESIS 

(PSIG) 

DECREASING 

INCREASING 

TOLERANCE 

TOLERANCE 

mlmm 

0 

0 

X 

5oo 

1993 

1=90 

19iiO 

2060 

1000 

tool 

3999 

O  Q 

-?£e! 

r^_zj 

iio  aiit 

28V 

28  1  0.2 

1500 

6007 

60^7 

Variation 

VDC 

2000 

S&8 

2500 

10,000 

X 

)  x]  ACCEPT 


XI>  ZERO  OUTPUT  (sons  U  &  5) 


FUNCTION 

OUTPUT 

0  7515*? 

EXCITATION 

VOLTAGE 

BUS 

2 

*1 

EERO 

OUTPUT  IN 
KILLIVOIT 

A 

*39.7 

2°V 

*30.3 

2CV 

28  1  0.2 
VDC 

sWfw.'.w« 

-C  +102HT 

X 

X 

A 185 

X 
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RANGE i  2^00  PSIA  ON LI  PRESSURE  TRANSDtCSR 


(5V  OUT  POT)  S/N. 

ni.  full  scale  qotpot  (note  6)  _ _ _ _ 


FUNCTION 

OOTPOT 
a  75-5 ’F 

EEC IT AT ION 
TOLTAGE 

ODTPOT 

0  30!5*F 

OOTPOT 
*15015 *f 

[M|| 

tH 

$.016 

2«V 

5.H3 

28  V 

5.0170 

28  V 

28  1  0.2 
TOC 

MS 

.0690 

28  V 

.0600 

2U7 

,06lp 

28  V 

A 

1.977 

28V 

1.983 

Ej 

1.9552 

28V 

5  i  0.1  7 

I 

3 

X 

A  1  .085V 

I 

H  ACCEPT 


GENERAL  NOTES : 


a,  All  raiding*  shall  ba  taken  *t  75  1  5 'f  tmleea  otherwise  specified. 

b,  Tho  transduoer  excitation  voltage  nhall  be  28  1  0.2  TOC. 

c,  10,000  unit*  shall  equal  100*  full  »oal«  transduoer  reading. 

d,  I  ■  not  applicable. 

a.  A  5-minute  varnup  tine  la  required  for  each  transduoar. 

f.  These  calibration  data  ahaets  shall  be  used  vith  the  latest  revision  of  Aerojet 
Calibration  Prooedure  ACP  A-2116. 

g.  The  "D"  inspection  stamp  is  uaed  to  indicate  that  transduoer  is  subject  to  materials 
or  engineering  review.  Dae  of  this  stamp  requires  discrepant  transducer  to  be 
diverted  from  normal  production  use  until  a  review  decision  is  made. 


SPECIFIC  TEST  NOTES i 

1,  Balanoe  transducer  output  to  jero  at  atmospheric  pressure,  apply  2500  psig  pressor* 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  preesure  cycle  only. 

3,  Balance  transducer  output  to  saro  at  atmospheric  pressure  for  shunt  calibration. 

I*.  Unbalanced  transduoer  **ro  output  (test  H)  shall  be  recorded  at  5.0  «n  Hg  or  las*. 

5.  Negative  voltage  reading  shall  not  be  aocepted  at  75  -  5*F. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  preaeure.  Apply  2500  peig, 
raad  and  record  output  voltage-  Subtract  the  voltage  reading  at  atmospheric  from  the 
voltage  reeding  at  2500  peig  and  record  the  difference  in  eoluan  A  as  full  soale  output 
at  each  temperature  point. 
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MINUTEMAN  OPERATIONAL 
PRESSURE  TRANSDUCER  P.O.# 


MFO. 


Stat.ham 


MODEL. 


PA331C 


ROOM  TEMP. 


7h 


BAROMETRIC  PRESSURE 


.  *? 

75p.3 


SERIAL  NO.  1:91 _  RANOE  0-^°°  nsla 

CALIBRATED  BT _  Bejrt,  DATE  l  ' 

ASSIGNED  TO  ENGINE  NO. .  ''‘ai  ?e3t _ 

MM  HO  PARAMETER  MEASURED _ 


[~x]  ACCEPTED 
1 — 1  (NOTE  g) 


CHECKED  BT  Ken  Bushey 

Dept.  8772 

ASSIGNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


PI  ACCEPT 


II.  CASE  INSULATION 


BETWEEN 
CASE  &  PINS 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A 

10,  cry 

1  Msgohra 
Minimum 

B 

10, DOOM 

C 

10, DOOM 

D 

10,O00K 

E 

10, ODOM 

f 

10,OOOM 

fx~]  ACCEPT 


III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A-D  4  B-C 

10,000m 

1  Megohm 
Minimum 

[7]  ACCEPT 


IV.  PRIMART  POWER  CURRENT 


READING  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION 

VOITAOE 

TOLERANCE 

1)2 

70  MA  Max, 

2P  V 

28L0.2V1X 

["FI  ACCEPT 


Functional  Calibration,  Transducer  SN  491 
Figure  8 
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VI.  RESIDUAL  NOISE 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  ?5  1  5’F  (NOTES  1  it  2) 


OUTPUT 

DECREASING 

IN  UNITS 
INCREASING 

LINEARITY 

TOLERANCE 

ES3®H?pj 

KJaagSjJK’ 

■ill! 

EXCITATION 

VOLTAOE 

HH 

0 

.2 

X 

UO  Unit 
Variation 

Maxima 

Deviation 

From 

Average  of 
Three 

Cycles 

20  Units 

28V 

5oo 

10q« 

19ft0 

19^0 

2060 _ 

1000 

mum 

O  C 

1500 

E 

m 

7096 

2500 

10,000 

90Q7 

I 

0 

-1 

X 

liO  Unit 
Variation 

28V 

5oo 

1995 

19°1 

rmsi 

B!9  J 

28  !  0.2 

VDC 

1000 

39UO 

I1O6O 

59L0 

6060 

2000 

CY>2 

7005 

Tls 

2500 

9997 

9*395 

X 

0 

-2 

X 

LO  Unit 
Variation 

28V 

5oo 

1000 

|  | 

mm 

1500 

II 
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2000 
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999S _ 
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nil.  SHUNT  CALIBRATION  (NOTE  3) 


%  0? 

7515*1“ 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAOE 

TOL 

75 
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7,1475 
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28V 

2010.2 

VDC 
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n.  LINEARITY,  HYSTERESIS,  0  30  1  5*?  (NOTES  1  It  2) 
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5.102 

28V 
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VDC 
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28V 
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mm 
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GENERAL  NOTES  i 


i,  All  reading*  shall  bo  taken  at  75  1  5'F  unless  othanri.se  epeclfled. 

b.  Tbs  transduosr  exaltation  voltage  ahall  be  28  1  0.2  VDC. 

c.  10,000  unite  shall  equal  100<  full  eoale  transducer  reading. 

d.  I  »  not  applicable . 

e.  A  5«*ELnut«  warwp  time  ia  required  for  each  transducer. 

f.  These  calibration  data  sheets  ahall  be  used  vith  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACF  A-2l<l6. 

g.  The  *D"  inspection  a  tamp  ia  used  to  indicate  that  transducer  ia  subject  to  Materials 
or  engineering  review.  Os®  of  this  stamp  requires  disorepant  transducer  to  be 
diverted  fro*  normal  production  use  until  a  review  decision  is  made. 

SPECIFIC  TEST  NOTES  i 

1,  Balanoe  transducer  output  to  aero  at  atmospheric  pressure,  apply  2500  paig  preesure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  aero  at  atmospherio  pressure  for  shunt  calibration. 

li.  Unbalanced  transducer  s«ro  output  (test  H)  shall  be  rsoorded  at  5.0  m  Hg  or  leas. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*F. 

fr.  Bead  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  pelg, 
read  and  record  output  voltage,.  Subtract  the  voltage  reading  at  atmospheric  from  the 
voltage  reading  at  2500  psig  and  reoord  the  difference  in  eoluwi  A  as  full  scale  output 
at  each  temperature  point. 


Functional  Calibration,  Transducer  SN  491 
Figure  8 
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BETWEEN 
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Minimun 
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IV.  PRIMART  POW®  CURRENT 


READINO  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAOE 

TOLERANCE 

12 
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28 
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7.  150%  OVERPRESSURE  AND  LIMIT IRQ  VOLTAGE 
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VI.  RESIDUAL  NOISE 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  75  t  5‘F  (NOTES  1  4  2) 


OUTPUT 

DI  UNITS 

LINEARITY 

HYSTERESIS 

H 

EXCITATIOH 

(PSIO) 

DECREASING 

INCREASING 

TOLERANCE 

TOLERANCE 

VOLTAGE 

TOLERANCE 

0 

+3 

X 

500 

2008 

199t 

19i»0 

2060 

1000 

\wsa 

mm 

39liO 

I1O6Q 

UO  Unit 

28V 

1500 

6019 

6007 

JX 

Variation 

2000 

— 

mm 

2500 

10,000 

9998 

X 

0 

X 

500 

1996 

19U0 

2060 

Maximum 

1000 

Loie 

L003 

wm 

UO  Unit 
Variation 

Deviation 

From 

28V 

28  -  0.2 
VDC 

1500 

mm 

Average  of 
Three 

2000 

Cycles 

8 

\A 

C\J 

,  | 

X 

20  Units 

0 

+5 

X 

500 

2009 

1995 

1000 

L003 

m 

liO  Unit 

1500 

6016 

6008 

BH 

Variation 

28  V 

2000 

8010 

8003 

HE! 

2500 

9998 

9995 

X 

A.  LINEARITY  B.  HYSTERESIS  C.  REPEATABILITY 
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VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  OF 

FULL  SCAI£ 

75i5*F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOL 

75 

7513 

7,1j75 
_ 7.525 

r\J 

CD 

< 

28i0.2 

VDC 
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Figure  9 
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H.  LINEARITY,  HTSTBREBIS,  8  30  *  (NOTES  1  &  2) 
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-1 
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m 
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I.  LINEARITY,  HTSTERBSIS,  «  150  1  (NOTES  1  &  2) 
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TOLERANCE 

BH 

EXCITATION 

VOLTAGE 
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0 

0 

X 

ItO  Unit 
Variation 

>■ 

CO 

C\J 

28  1  0.2 

VDC 

500 

1999 

1000 

6011 

3992 

■rrmb 

-  1 

Mi 

2000 

w®m 

2500 

10,000 

X 

[~X~|  ACCEPT 
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FUNCTION 
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Figure  9 
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28V 

.1218 

28V 

.1160 

28V 
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28V 
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mm 

5  t  0.1  T 

I 

A  i  .0557 

I 

E 1 
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QENERAL  HOTZS i 

a.  All  readings  shall  be  taken  at  75  1  5*F  unless  otharwiss  specified. 

b.  Tho  transducer  excitation  voltage  shall  ba  28  I  0.2  VDC. 

c.  10,000  units  shall  equal  100)S  full  eoala  tranaduoar  reading. 

d.  I  ■  not  applicable. 

a.  A  S-adnuta  warsap  tins  if  raquirad  for  each  tranaduoar. 

f.  These  calibration  data  sheets  shall  ba  used  with  the  latest  reriaion  of  Aerojet 
Calibration  Prooedura  ACP  A-2ll6. 


g.  The  "D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  aaterials 
or  engineering  review.  Use  of  this  stamp  requires  discrepant  tranaduoar  to  be 
diverted  fro*  normal  production  use  until  a  review  decision  is  aade. 

SPECIFIC  TEST  KOTSSi 

1.  Balance  transducer  output  to  aaro  at  atmospheric  pressure,  apply  2500  pelg  praasura 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  sero  at  atmospheric  pressure  for  shunt  calibration. 

1.  Unbalanced  transducer  aero  output  (teat  II)  shall  bs  recorded  at  5.0  ■■  Hg  or  lees, 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*F. 

6.  Read  and  record  transducer  output  voltage  at  at*oephsric  pressure.  Apply  2500  psig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  ataoaphsrle  from  the 
voltage  reading  at  2500  psig  and  record  the  difference  in  column  A  as  full  scale  output 
at  each  temperature  point. 
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V.  150^  OVERPRESSURE  AND  LDOTINQ  VOLT  APE 
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OVERPRESSURE 
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AFTER  OVERPRESSURE 
.  PS1D  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

123.0 

5.106 

6.736 

7.50V 

MAXIMUM 

12k. 1 

5.111 

Q]  ACCEPT 
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Figure  12 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  75  *  5*7  (NOTES  1  it  2) 
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mm 
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wzm 
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Variation 

2000 
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KrrTW1 J 

2500 

1 

0 

+1 

+1 

1 

10  Unit 
Variation 
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1996 
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2060 

1000 

1003 

3910 

1060 
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mm 

i 

2000 

8010 

8005 

2500 
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I 

0 

+5 

+5 

I 
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n 
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ms 
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mm 
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A.  LINEARITY 
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REPEATABILITY 
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VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  07 

FULL  SCALE 

7515*7 

SHUNT 

TOLERANCE 

EXCITATIOH 

VOLTAGE 

!  TOL 

75 

7513 

7,175 
7.525 _ 

28V 

28tO,2 

VDC 
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Calibration  Prior  to  Pressure  Shock  Test, 
Transducer  SN  487 

Figure  12 
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IX.  LINEARITY,  HYSTERESIS,  >  30  1  5'?  (NOTES  1  &  2) 


PRESSURE 

OUTPUT  IN  UNITS 

LINEAR  ITT 

HYSTERESIS 

Hi 

wr 

TOLERANCE 

(PSIO) 

DtCREASIKO 

TOLERANCE 

TOLERANCE 

0 

-1 

.  . 

-1 

X 

5oo 

2003 

1988 

3997 

39UO 

_ kO&O _ 

ItO  Unit 

28V 

28  10.2 

1500 

6oi5 

6003 

Variation 

VDC 

2000 

Poll 

fioofi 

2500 

10,000 

X 

[7]  ACCEPT 


X.  LINEARITY,  HYSTERESIS,  C  lgO  *  (MOTES  It?) 


PRESSURE 

CpsioI 

OUTPUT  IN  UNITS 

LINEARITT 

TOLERANCE 

HYSTERESIS 

TOLERANCE 

EHIi 

feSIsl 

DECREASING 

0 

0 

0 

I 

10  tfeit 
Variation 

28V 

CM  1 

O 

♦  |  ^ 

CD 

CM 

5oo 

1999 

. .  '  " 

19R1 

19tiO 

2060 

1000 

U011 

3092 

39UO 

1060 

i5oo 

6015 

6000 

2000 

8015 

8002 

2500 

10,000 

9970 

X 

|~X~]  ACCEPT 


XI.  ZERO  OUTPUT  (NOTES  It  it  g) 


FUNCTION 

OUTPUT 

9  7515'? 

BUS 

A 

97.0 

93.9 

28V 

I  86.1 

28  T 

28  t  0.2 

VDC 

■j^HH 

-0  +102HT 

X 

Ai 55  ™ 

X 

A£85  it 

X 

[~x]  ACCEPT 
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OUTKMAJ!  OPERATIONAL 
PRESSURE  TRANSDUCER 


DATE. 


Page  5  of  5 
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S/H. 


187 


mUTION 

OUTPUT 
®  75-5 v 

EJEITATIOR 

70LTAGE 

OUTPUT 
•  30i5*P 

OUTPUT 
•15015  *P 

ini 

mm 

5.109 

28V 

5.128 

28V 

5.076 

28V 

CM 

O 

~g 

CO 

CM 

tm 

.126 

28V 

.121 

28  V 

.116 

28V 

28V 

5.006 

28  V 

ii.  960- 

26V 

PEESSaSl 

MM 

5  i  0.1  T 

I 

a  1  .0557 

I 

A  1  .0857 

I 

ACCEPT 
OEKERAL  NOTES  1 


a,  All  raiding*  *h*ll  be  taken  at  75  I  $'T  unless  otharvl**  specified. 

b,  Tb»  transducer  exoitation  voltage  *hall  be  28  1  0.2  VDC. 

c.  10,000  unite  shall  equal  100)t  full  scale  transducer  reading. 

d.  I  ■  not  applicable. 

a.  A  5 -minute  warmup  tins  1*  required  for  each  transducer. 

f.  These  calibration  data  ahsets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2U16. 

g.  The  *D*  lnapectlon  stamp  ie  used  to  Indicate  that  transducer  Is  subject  to  material* 
or  engineering  review.  Us*  of  this  stamp  requires  diiorepant  transducer  to  be 
diverted  froa  normal  production  use  until  a  review  decision  is  made. 


SPECIFIC  TEST  NOTES i 

1,  Balance  transducer  output  to  *aro  at  atmospheric  pressure,  apply  2500  peig  pressure 
and  range  type  ®C"  calibrator  for  10,000  units  cm  first  cycls  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  aero  at  ataospherlo  pressure  for  shunt  calibration. 

ii.  Unbalanced  transducer  *ero  output  (test  H)  shall  be  recorded  at  5*0  an  Hg  or  leas. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*P. 

6,  Read  and  reoerd  transducer  output  voltage  at  atmcephsric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  fro*  tha 
voltage  reading  at  2500  palg  and  record  tha  difference  in  solum  A  as  full  scale  output 
at  each  temperature  point. 
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(5V  OUT  POT)  S/H. 
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FUNCTION 

OOTPOT 
a  75-5 *F 

SIC  IT  AT  ION 
VOLTAOB 

OOTFOT 
a  30i5*F 

OOTPOT 
815015  *F 

tjgm 

Ufa 

5.109 

■a 

2ev 

5.076 

28V 

28  I  0.2 

TOC 

MBS 

.126 

28V 

.121 

28  V 

.116 

28V 

nr 

h.982 

2SV 

5.006 

28V 

h.960- 

28V 

5  i  0.1  V 

I 

a  i  ,055V 

I 

A  I  ,085V 

I 

[g  |  ACCEPT 
OHIESAL  NOTES  i 


a.  All  raiding*  *hall  be  taken  it  75  -  5*F  unless  otherwise  specified. 

b.  The  traneduoer  excitation  roltage  shall  be  28  I  0.2  TOC. 

Ci  10,000  unite  shall  equal  100?  full  soil#  transducer  raiding, 
d.  X  ■  not  applicable. 

a.  A  5-minnt*  warmup  time  is  required  for  each  transducer. 

f.  Theae  calibration  data  sheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2U16 . 

g.  The  TO"  inspection  stamp  is  uaed  to  indicate  that  transducer  is  subject  to  material* 

or  engineering  reviev.  Use  of  this  stamp  requires  disorepant  transducer  to  be  < 

diverted  from  normal  production  us*  until  a  review  decision  is  made. 


SPECIFIC  TEST  NOTES i 

1,  Balance  transducer  output  to  saro  at  atmospheric  pressure,  apply  2500  peig  pressure 
and  range  type  "C*  calibrator  for  10,000  units  on  first  cycls  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  sero  at  atmospheric  pressure  for  shunt  calibration. 

1*.  Unbalanced  transducer  iero  output  (test  H)  shall  be  recorded  at  5.0  ms  Hg  or  lets. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*F. 

6.  Read  and  reoord  transducer  output  voltage  at  atmoepherie  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  fro*  the 
voltage  reading  at  2500  peig  and  record  the  difference  in  column  A  as  full  scale  output 
at  each  temperature  point. 
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CALIBRATED  BT  D»Pt«  DATE  ~^3 


ROOM  TEMP.  .  _  •?  ASSIGNED  TO  ENGINE  NO _ 

BAROMETRIC  PRESSURE _ 7<7.°  MM  HO  PARAMETER  MEASURED 


ACCEPTED 
(NOTE  g) 


CHECKED  BT  Ken  £u=hey 

ISepF7"B772 

ASSIGNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


ACCEPT 


II.  CASE  INSULATION 


A 

B 

C 

D 

E 

F 

10, DOOM 

III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

TOLERANCE 

A-D  U  B-C 

lO.OOOM 

1  Megohn 
Minimus 

[7]  ACCEPT 


[7]  ACCEPT 


IV.  PRIMART  POWER  CURRENT 


READING  IN 
HILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

L2 

70  MA  Max, 

28 

2810.2TOC 

[71  acceft 
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RANGE:  2500  PSIA  ONLT 
(5V  OUTPUT) 

PRESSURE  TRANSDUCER 

S/N _ 

U87 

V.  150%  OVERPRESSURE  AND  LIMIT  INQ  VOLT  APE 


FOR  REPH 
BEFORE  0 
R5I0  R] 

1ENCE  ONLY 

VERPRESSURE 

IADINQS 

OVERPRESSURE 

3750  HO  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PSIG  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

liiiiil 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

uma 

162. 5 

5.137 

6,850 

7.50  v 
MAXIMUM 

163.1 

5.139 

[~X~]  ACCEPT 


71.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  8  F.S. 

TOLERANCE 

20mv 

25  MV  MAXIMUM 

|T|  ACCEPT 
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} 

' 

> 

\ 


711.  LINEARITY,  HYSTERESIS,  REPEATABILITY  B  75  1  S’?  (NOTES  1  4  2) 


PRESSURE 

(PSIO) 

OUTPUT 

DECREASING 

IN  ’JNITS 
INCREASING 

LINEARITY 

TOLERANCB 

HYSTERESIS 

TOLERANCE 

REPEAT - 

Uife. 

EXCITATION 

VOLTAGE 

liHIIU 

0 

+  3 

I 

Maximum 

Deviation 

From 

Average  of 
Three 

Cycles 

20  Units 

28V 

500 

2009 

P93 

1910 

2060 

1000 

ni6 

;,000 

3910 

li060 

10  Unit 
Variation 

1500 

6015 

COOL 

J&2  .  _ 

2000 

“009 

-'•A* J 

2500 

1-  Si 

1 

0 

*1 

— 

1 

10  Unit 
Variation 

2  0  V 

28  -  0.2 
VDC 

500 

2010 

1' op 

\mm 

l.T'1 

HjKf 

BiwftM  ..a 

1500 

6^15 

5910 

6060 

2500 

9096 

osc6 

X 

BBHfi 

mm 

X 

10  Unit 
Variation 

28V 

500 

.... 

1000 

U^l 

3910 

1060 

1500 

6006 

IS 

2000 

a  008 

2500 

9996 

0006 

X 

A.  LINSARITY  B.  HYSTERESIS  C.  REPEATABILITY 

f~X~|  ACCEPT  [TJ  ACCEPT  [7]  ACCEPT 


VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  OF 

FULL  SCALE 

75f5'F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOL 

is 

7L°6 

7,175 

_ Li25 _ 

2P 

28i0.2 

VDC 

[~X~|  ACCEPT 
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n.  LINEARITY,  HYSTERESIS,  •  30  *  5*7  (NOTES  1  &  2) 


PRESSURE 

OUTPUT  IN  OBITS 

7INEARITT 

HT3TERESIS 

SI 

ai 

(PS  10) 

DECREASING 

INCREASING 

TOLERANCE 

TOLKUNCB 

0 

♦  2 

Z 

500 

2001 

1990 

191*0 

90 60 

1000 

toil 

391*0 

1*0  Unit 

20  10.2 

1500 

j$5 

Virlition 

257 

VDC 

2000 

7996 _ 

w®m 

2500 

10,000 

I 

[7]  accept 


I.  LINEARITY,  HYSTERESIS,  9  1$0  *  5 ‘f  (NOTES  14?) 


OUTPUT  IN  UNITS 

LDfEARITT 

TOLERANCE 

HISTERESIS 

TOLERAHCE 

EHH 

DECREASING 

0 

0 

I 

ho  tfelt 

Variation 

287 

28  t  0.2 

VDC 

500 

2001 

1961* 

191*0 

2060 

1000 

1*012 

3991* 

§2* 
O  O 

1500 

6015 

6001 

2000 

6015 

0006 

2500 

10,000 

9901 

I 

[7~]  ACCEPT 


g,  ZERO  OOTPTTT  (ROTES  it  k  g) 


FUNCTION 

OUTPUT 
e  30T5*7 

EZCITATIOH 

VOLTAGE 

2  J  diii 

HU 

1 100.5 

287 

106.9 

257 

28  t  0.2 
VDC 

■r)7mfW 
[<•)*-';* 'iwl 

-C  *102*r 

Z 

Z 

A  £85  bt 

Z 

[T1  ACCEPT 
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FRESSUR2  TRAN3DU3BR 

(57  OUTPUT) 

S/N_ 

mono? 

OUTPUT 
a  75-5 ’? 

SID IT AT IOK 
VOLTAGE 

OUTPUT 
•  30i5*F 

ii  «4TO  •  • 

OUTPUT 
•15015  *F 

jpgS 

5.137 

28 

5.157 

|  2^ 

5.111 

28 

28  1  0.2 

VDC 

HI 

.1627 

28 

.1373 

E.xi 

.1382 

28 

tiSi 

A 

1.9913 

28 

5.0197 

2° 

1.9758 

28 

(JKWi/AlTj 

■KTOmUI 

5  i  0.1  y 

X 

3 

I 

A  1  .065V 

I 

fx~]  ACCEPT 


QBTCRAL  HOTES  i 

a,  All  readings  «hAll  ba  taken  at  75  1  5*F  unless  otherwise  specified. 


b.  The  transducer  excitation  voltage  shall  be  28  1  0.2  VEC. 


c.  10,000  unite  shall  equal  100JJ  full  scale  transducer  reading. 


d,  I  •  not  applicable . 

t.  A  5-aintrte  wansap  tisn  is  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2116. 

g,  The  "D"  inspection  staap  is  used  to  indicate  that  transducer  is  subject  to  aaterials 
or  engineering  review.  Use  of  this  staap  requires  discrepant  transducer  to  be 

di verted  fro*  noraal  production  use  until  a  reviev  decision  is  aade, 

SPECIFIC  TEST  NOTES i 


1,  Balaaoo  transducer  output  to  aero  at  at®3spherie  pressure,  apply  2500  pslg  pressure 
and  rang*  type  *C"  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  saro  at  ataoepheric  preseure  for  shunt  calibration. 

It.  Unbalanced  transducer  aero  output  (test  H)  shall  be  reoorded  at  5-0  es  Hg  or  leas. 

5.  Hegative  roltage  reading  shall  not  be  accepted  at  75  -  5*?. 

6.  Bead  and  record  transducer  output  voltage  at  ataoephsric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage*  Subtract  the  voltage  reading  at  ataospheric  fro*  the 
voltage  reading  at  2500  psig  and  record  the  difference  in  eolujc  A  as  full  scale  output 
at  each  temperature  point. 
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ROOM  TEMP. 


ASSIGNED  TO  ENGINE  NO.. 
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BAROMETRIC  PRESSURE 
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MM  HO 


PARAMETER  MEASURED 


□ 
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(NOTE  g) 


CHECKED  BT  Ken  £ushe7 
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ASSIGNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 


NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


[7]  ACCEPT 


II.  CASE  INSULATION 


ISSI 

Ml 

A 

10.000M 

1  Megoha 
Mini mu* 

B 

10,000m 

C 

io,  mM 

n 

10, DOOM 

E 

10, 3COM 

? 

10, DOOM 

III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

RESISTANCE 
IN  MEG-OHPB 

TOIZRANCE 

A-D  U  B-C 

10,000m 

1  Hagohn 
Minimal 

|~T|  ACCEPT 


4 


[7]  ACCEPT 


IV.  PR  MART  KX3R  CURRENT 


READING  IN 
MILLIAMFS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

L2 

70  MA  Max, 

28 

28T0.2TOC 

[Tj  ACCEPT 
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PRESSURE  TRANSDUCER 
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S/N_ 

P*«e  2  of  5 
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V.  15$  OVERPRESSURE  AND  HUTTING  VOLTAGE 


FOR  REFE1 
BEFORE  0' 
PSIO  Ri 

IENCE  ONLT 

7ERPRESSURE 

IADINOS 

OVERPRESSURE 

3750  ^10  PSIA 

FOR  REFERENCE  ONLT 

AFTER  OVERPRESSURE 

PS ID  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

FULL  SCALE 
OUTPUT  IN 

VOLTS 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

BUI 

77.5 

5.052 

6.581 

7.50V 

MAXIMUM 

68.  h 

5.0  hh 

ACCEPT 


I 


71.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  0  F.S. 

TOLERANCE 

10 

25  MV  MAXIMUM 

|x~l  ACCEPT 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  75  1  5*?  (NOTES  1  4  2) 


PRESSURE 

OUTPUT 

IN  UNITS 

LINEARITY 

HYSTERESIS 

(PSIO) 

DBCREASINO 

INCREASINO 

TOLERANCE 

TOLERANCE 

0 

*1 

X 

500 

1998 

1998 

19U0 

2060 

1000 

wm 

3510 

I1Q6O _ 

10  Dnlt 

1500 

6016 

■a 

lllp 

2000 

2500 

■Ed 

0 

-1 

1 

500 

1998 

1998 

19U0 

2060 

1000 

ton 

loo8 

3910 

1060 

10  Unit 
Variation 

1500 

6015 

6016 

59l0 

2000 

8018 

p020 

2500 

9998 

9QQ0 

X 

0 

-1 

X 

500 

1998 

1910 

2060 

1000 

1009 

km 

3910 

10 60 

10  Unit 

1500 

6^0 

Variation 

2000 

8019 

— 

kwh 

2500 

9998 

mm 

X 

REPEAT - 


Maxlraun 

D«Ylation 

Frora 

Averags  of 

Thr«e 

Cycles 

20  Units 


EXCITATIOH 

VOLTAGE 


28  V 


25V 


257 


w 

TOLa- 


28 

VD 


A.  LINEARITY 
|~x]  ACCEPT 


B.  HYSTERESIS 
[7~|  ACCEPT 


C.  REPEATABILITY 
[I~|  ACCEPT 


nil.  SHUNT  CALIBRATION  (NOTE  3) 


%  OP 

FULL  SCALE 

7515 ‘F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAOE 

TOL 

75 

■’512 

7,175 
1625. _ 

26 

2810.2 

TOC 

[~7~|  ACCEPT 
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GENERAL  NOTES  i 


a.  All  readings  shall  be  taken  at  75  1  5*P  unless  otherwise  specified. 

b.  Tbs  transducer  excitation  voltage  ahall  be  28  1  0.2  VDC. 

c.  10,000  units  shall  equal  100*  full  icale  transducer  reading. 

d.  X  ■  not  applicable. 

e.  A  5»«inute  wansap  tine  la  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  vlth  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2116. 


g.  The  »D"  inspection  it  asp  is  used  to  indicate  that  transducer  la  subject  to  aaterials 

or  engineering  review.  Die  of  this  stamp  requires  discrepant  transducer  to  be  < 

diverted  froa  noraal  production  use  until  a  review  decision  is  Bade, 

SP8CI7IC  TEST  KOTSSt  , 

1,  Balance  transducer  output  to  aero  at  ataospherie  pressure,  apply  2500  peig  pressure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  appliei  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  eero  at  ataospherie  pressure  for  shunt  calibration. 

it .  Unbalanced  transducer  wre  output  (test  U)  shall  ba  reoordad  at  5<0  «s  Hg  or  lee*. 

5.  negative  voltage  reading  shall  net  be  accepted  at  75  -  5 *P. 

6.  Head  and  record  transducer  output  voltage  at  ataospherie  pressure.  Apply  2500  Feig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  ataospherie  froa  the 
voltage  reading  at  2500  peig  and  record  ths  difference  in  eoluro  A  as  full  seals  crutprt 
at  each  temperature  point. 
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OBfTKAL  NOTES  i 

i.  All  ri&diftga  ahall  bo  ta.k»n  at  75  T  5'P  unless  otherwise  specified. 

b.  The  transducer  oxoitation  7oltage  ahall  be  28  I  0.2  VDC. 

c.  10,000  unite  shall  equal  100*  full  scale  transducer  reading. 

d.  Z  -  not  applicable . 

а.  A  5-®lnut«  vransap  ti™  1*  required  for  each  transducer. 

f.  These  calibration  data  ahaeta  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2U16 . 

g.  The  *D"  inspection  stasp  io  used  to  indicate  that  transducer  is  subject  to  material* 
or  engineering  reviev,  Doe  of  this  stomp  requires  discrepant  transducer  to  be 
diverted  fron  nornal  production  use  until  a  reriev  decision  is  aade. 

SPECIFIC  TEST  NOTES ! 

1.  Balanoe  transducer  output  to  saro  at  atmospheric  pressure,  apply  2500  psig  pressure 
and  range  type  BC*  calibrator  fer  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  eyclo  only, 

3.  Balance  transducer  output  to  sero  at  ataospheric  pressure  for  shunt  calibration. 

U.  Unbalanood  transducer  iero  output  (test  n)  shall  be  reoordsd  at  5.0  m  Hg  or  leaf. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5’F. 

б.  Road  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  pelg, 
read  and  record  output  voltage..  Subtract  the  voltage  reading  at  ataospheric  from  the 
voltage  reading  at  2500  psig  and  record  the  difference  in  solum  A  as  full  scale  output 
at  each  temperature  point. 


Calibration  After  Pressure  Shock  Test. 
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Figure  15 
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Pretest  Calibration,  Transducer  SX  703  (Motor  44FW-112) 


Figure  16 
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OEKfflAL  ROTES ! 


a.  All  readings  ahall  be  talcsen  at  75  I  5’P  unless  otharviie  specified. 

b.  The  transducer  excitation  voltage  ahall  be  28  1  0.2  VDC. 

c.  10,000  unite  shall  equal  100<  full  acala  transducer  reading. 

d.  I  ■  not  applioabla. 

a.  A  5-*Lnute  wanap  time  la  required  for  each  transducer. 

f.  These  calibration  data  aheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  l-2bl6. 

g.  The  *D"  inspection  etaap  is  used  to  indicate  that  transducer  is  subject  to  materials 
or  engineering  review,  Use  of  this  staap  requires  discrepant  transducer  to  be 
diverted  froa  noraal  production  use  until  a  rerlev  decision  is  aede. 


SPECIFIC  TEST  ROTES  i 

1.  Balanee  transducer  output  to  saro  at  atmospheric  pressure,  apply  2500  peig  pressure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  »aro  at  atmospheric  pressure  for  shunt  calibration. 

li.  Unbalanced  transducer  aero  output  (test  U)  shall  be  recorded  et  5.0  ra  Eg  or  1ms. 

5.  Segatire  voltage  reading  shall  not  be  aocspted  at  75  -  5*F. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  froa  tha 
voltage  reading  at  2500  paig  and  record  tha  difference  in  eolm®  A  as  full  seals  output 
at  taeh  temperature  point. 


Pretest  Calibration.  Transducer  SX  703  (Motor  44FV.'-112) 

Figure  16 
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READING  IN 
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TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

12 

70  MA  Max, 

2fl 

2810.2TOC 
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VI.  RESIDUAL  NOISE 
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PEAK)  READING  8  F.S. 

TOLERANCE 

11 

25  xv  MAXIMUM 
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VII.  LINEARITY,  HYSTERESIS,  REPEAT  ABILITY  6  75  *  5'F  (NOTES  1  4  2) 


SAT- 


QOTPtrr  m  units  linearity  hysteresis 

ECREASINO  INCREASING  TOLERANCE  TOLERANCE 


1*0  Unit 
Variation 


EXCITATIOH 

VOUAOE 


LO  Unit 


Maximum 

Deviation 

From 


Variation  Average  of 
Thraa 
CyoleB 

20  Units 


A.  LINEARITY 


B.  HYSTERESIS 
m  ACCEPT 


C.  REPEATA3ILITY 
in  ACCEPT 


VIII.  SHUNT  CALIBRATION  (NOTE  3) 

jToF  SHUNT 

WILL  StiAIJt  2—  TOLERANCE 

ft  7503 


HC1TATI0H  f»r)i 
VOUAOE  1UL 
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PRESSURE  OUTPUT  IN  UNITS  LINEARITY  HYSTERESIS 
(PSIO)  I  DBCREASINQllNCREASINO  TOLERANCE  TOLERANCE 


hO  Unit 
Viritticn 


2500  10,000  9998 


|T~j  ACCEPT 


OUTPUT  : 

IN  UNITS 

LINEARITY 

HYSTERESIS 

D3CREASI5Q 

IlNCREASINO 

TOLERANCE 

TOLERANCE 

500 


1000 


1500 


2000 


2500 


[~x]  ACCEPT 


10,000 


FUNCTION 


ZERO  OUTPUT  (NOTES  1»  4  5 


OUTPUT  KCCITATIi 


OUTPUT  EXCITATION 


9  7515'?  VOLTAGE  @  3015'?  VOLTAGE 


A185  «V 


IBB 

SI 

28  1 
VDC 

0.2 

ACCEPT 
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703 

HJNCTICW 

OCT  FUT 
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SU  IT  Alius 
TOLTAQS 

OUTPUT 
•  30^5 ‘T 

■ 

OUT  Fi/T 

•15015  *p 

Usa 

5.0500 

28 

5.0070 

28 

28  1  0.2 

TOC 

MM 

.0630 

2S 

.0605 

2P 

.0539 

28 

CORRECTED 
P.S.OUTPUT 
M  TOUS 

A 

1.9710 

20 

b.98?5 

28 

1.9531 

28 

m-M 

5  i  0.1  T 

X 

A  1  ,005V 

Z 

□ 


ACC  KPT 


GENERAL  KOTES  i 


a.  All  reading*  thill  be  taken  at  75  1  5*T  unlees  othsrvi**  specified. 

b.  The  transducer  excitation  voltage  ahall  be  28  1  0.2  TOC. 

c.  10,000  unite  ahall  equal  lOOJt  full  icalo  tranaduoer  reading. 

d.  I  *  not  applicable. 

a.  A  5-arimrte  wareap  tias  is  required  for  each  transducer. 

f.  These  calibration  data  ahsets  shall  be  uxed  with  the  latest  rerislon  of  Aerojet 
Calibration  Procedure  ACP  A-2lil6, 

g.  The  "D*  inspection  staap  in  used  to  indicate  that  traneducer  is  subject  to  eetoriale 
or  engineering  reriew.  Use  of  this  steep  requires  dieorepant  transducer  to  be 
diverted  froa  nortsal  production  use  until  a  review  decieion  ie  undo. 

SPECIFIC  TBT  HOTSSt 


1.  Balanoe  transducer  output  to  wro  at  atooepharic  pressure,  apply  2500  paig  pressure 
and  range  type  *C*  calibrator  for  10,000  units  on  first  cycls  only. 

2.  Linsarity  tolerance  applies  to  iaoreaxing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  aero  at  atsoepherio  pressure  for  shunt  calibration. 

li.  Unbalanced  transducer  sero  output  (test  II )  shall  be  recorded  at  5«0  Hg  or  less, 

5.  negative  voltage  reading  shall  act  be  accepted  at  75  -  5'P. 

6.  Bead  end  record  transducer  output  voltage  at  ataoepherie  pressure.  Apply  2500  pcig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atsosphsrie  fwn  the 
voltage  reading  at  2500  pslg  and  record  the  difference  in  ooIuhj  A  as  full  seals  output 
at  each  temperature  point. 
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II.  CASE  INSULATION 
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(RESISTANCE 

IN  MEGOHMS 


TOLERANCE 


10, DOOM 


10, POOH 
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10,000M 
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Miaiimm 


III.  CIRCUIT  ISOLATION 
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PINS 

TOLERANCE 

A-D  4  B-C 

10,00PM 

1  Megoha 
Minlraun 

IV.  PRIMART  POWER  CURR2JT 


READINO  IN 
KILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 
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70  MA  Max, 
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28I0.2VDC 
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OVERPRESSURE 
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FOR  REFERENCE  ONLT 
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P5ID  READINGS 

ZERO  OUT  POT 
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ZERO  OUTPUT 
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VI,  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
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TOLERANCE 

13  mv 

25  MV  MAXIMUM 

[7]  ACCEPT 
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VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  0  75  *  5'F  (NOTES  1  4  2) 

Repeat  - 

ilk 


PRESSURE 

(PSIO) 

OUTPUT 

pj  UNITS 

LINEARITY 

HYSTERESIS 

TOLERANCE 

DECREASING 

INCREASING 

TOLERANCE 

0 

-3 

I 

10  Unit 
Variation 

500 

2010 

2001 

1910 

2060 

1000 

* 

mltwM 

1500 

6033 

2000 

■H  1 

2500 

■■  1 

1 

0 

-3 

X 

10  Unit 
Variation 

500 

2008 

2006 

19L0 

2060  _ 

1000 

19 

1500 

6038 

6033 

5910 

2000 

2500 

I 

0 

-3 

I 

10  Unit 
Variation 

500 

2005 

200L 

1910 

2060 

1000 

mm 

1500 

6037 

6030 

2000 

8035 

8033 

79W 

8o6n 

2500 

10000 

10000 

I 

Maxiraun 

Deviation 

From 

Average  of 

Three 

Cycles 

20  Units 


EXCITATIOH 

VOLTAGE 


28 


28 


28 


TOLERANCE 


28  i  0.2 

VDC 


A.  UNSARITI 
|T|  ACCEPT 


B.  HYSTERESIS 
|~X~|  ACCEPT 


C.  REPEATABILITY 
[T]  ACCEPT 


VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  0? 

FULL  SCALE 

7515 ‘F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOL 

75 

7196 

7,175 

_ M2S _ 

28 

12810.2 

VDC 

[x  [  ACCEPT 


Pretest  Calibration,  Transducer  SN  493  (Motor  44FW-113) 

Figure  18 
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n.  linearity,  ktsterssis,  c  30  1  5*?  (notes  1  &  2) 
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HTSTERKSIS 
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0 

0 
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2e 

28  20.2 

1500 
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VDC 
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mmm 
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1 

Q]  ACCEPT 


I.  LINEARITY,  HYSTERESIS,  »  IgO  2  $*f  (BOTE  14?) 


PRESSURE 
(PS  IQ) 

OUTPUT  IN  UNITS 

LINEARITY 

TOLERANCE 

HYSTERESIS 

TOLERANCE 

!1 

■5 

EXCITATION 

VOLTAGE 

TOLERANCE 

DECREASING 

0 

-2 

-2 

X 

10  Unit 
Variation 

28 

28  2  0.2 

VDC 

500 

1910 

2060 

1000 

3910 

1060 

1500 

■vAt| 

2000 

8031 

8030 

2500 

10,000 

9998 

A 

[7]  ICG  KPT 


g,  ZERO  OUTPUT  (HOTO  It  &  g) 


FUNCTION 

OUTPUT 
«  7525*? 

r 

■  . 

EXCITATION 

VOLTAGE 

mu 

V'1 

ititiHf 

1 

m 

\h9.7 

28 

5R.7 

27.2 

28 

28  2  0.2 
VDC 

1 

■ljiyi  ■; 

-6  ♦102st 

X 

I 

Ai85  hv 

X 

[~7|  ICC  KPT 
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OKNERAL  MOTES: 


a.  All  readings  shall  be  taken  at  75  1  5’F  unless  otherwise  specified. 

b.  The  transduosr  excitation  voltage  shall  be  28  1  0.2  VDC. 


c.  10,000  units  a hall  equal  100*  full  »cale  transducer  reading. 

d.  X  ■  not  applicable. 

t.  A  5-sdnute  warmup  tine  is  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Prooedur*  ACP  A-2U16 . 


g.  The  *D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  eateriale 
or  engineering  review,  Use  of  this  stamp  requires  disorepant  transducer  to  be 
diverted  fron  normal  production  use  until  a  review  decision  is  made. 


SPECIFIC  TEST  NOTES: 

1.  Balance  transducer  output  to  taro  at  atmospheric  pressure,  apply  2500  psig  pressure 
and  range  type  *0’  calibrator  for  10,000  units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  tare  at  atnosphario  pressure  for  shunt  calibration. 

1*.  Unbalanced  transducer  tero  output  (test  H)  shall  be  recorded  at  5.0  m  Hg  or  less. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*F. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  psig, 
read  and  record  output  voltage*  Subtract  the  voltage  reading  at  atmospheric  from  the 
voltage  reading  at  2500  peig  and  record  the  difference  in  coltuan  A  as  full  soale  output 
at  each  temperature  point. 
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II.  CASE  INSULATION 


|7|  ACCEPT 
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BETWEEN 
CASE  &  PBd 

RESISTANCE 
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TOLERANCE 

A 

10,OOOM 

1  Magoha 
Minimum 

B 

LO,OOOM 

C 
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n 

10,000M 
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10,000k 

III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A-D  &  B-C 

10,OOOK 

1  Megohm 
Minimum 

IV.  PRIMARY  POWER  CURRENT 


READING  IN 
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TOLERANCE 

EXCITATION 

VOLTAOE 

TOLERANCE 

to 
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28 

28I0.2VDC 

[~T|  ACCEPT 
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V.  15  OVERPRESSURE  AND  LIMIT  INQ  VOLT  APE 


FOR  REFEi 
BEFORE  0' 
PSID  R] 

3ENCE  ONLY 
VERPRESSDRE 
SADINGS  ] 

OVERPRESSURE 

3750  *10  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PSID  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

l«a 

FULL  SCALE 
OUTPUT  IN 

VOLTS 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

laSSiii  i 

83.9 

5.062 

6.783 

7.50V 

MAXIMUM 

80.3 

5.06L 

[~X~1  ACCEPT 


I 


71.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READINQ  0  F.S. 

TOLERANCE 

lh 

25  MV  MAXIMUM 

[~7|  ACCEPT 
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711 .  LINEARITY,  HYSTERESIS,  REPEATABILITT  0  75  1  5*F  (NOTES  14  2) 


BUS 

m  UNITS 
INCREASING 

LINEARITY 

TOLERANCE 

HYSTERESIS 

TOLERANCE 

n» 

EXCITATIOH 

VOLTAOE 

IMF 

TOLERANCE 

0 

0 

X 

Maxi  nun 

Deviation 

Prom 

Average  of 
Three 

CycleB 

20  Units 

28 

5oo 

1910 

J.Q60 _ 

10  Unit 
Variation 

1000 

iMiwasu* 

1500 

6036 

BBS 

2000 

BBS 

2500 

I 

0 

0 

X 

10  Unit 
Variation 

28 

5oo 

1910 

2060 _ 

28  1  0.2 
VDC 

1000 

1026 

ln17 

mm 

6036 

2000 

wm 

2500 

X 

0 

0 

X 

10  Unit 
Variation 

28 

5oo 

1910 

2060 

1000 

1500 

6031 

6028 

88 

2000 

8032 

8026 

Bill 

2500 

9995 

9995 

X 

A.  LINEARITY  B.  HTSTERESIS  C.  REPEATABILITT 

|~T|  ACCEPT  [7]  ACCEPT  Q]  ACCEPT 


Till.  SHUNT  CALIBRATION  (NOTE  3) 


%  0? 

FULL  SCALE 

75i5*F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAOE 

TOL 

75 

7197 

7,175 
?.»5.?5 _ 

28 

2810.2 

VDC 

|7]  ACCEPT 
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Figure  19 
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ST  3083A 

DATE:  9-17-62 

RANOE:  2500  PSIA  ONLY 

AEROJET -QBtERAL  CORPORATION 
SOLID  ROCKET  PLAN? 

MIR 7T EXAM  OPERATIONAL 

DATE 

P»g»  1)  of  5 

1-31-63 

(57  OUTPUT) 

PRESS ORE  TRANSDUCER 

S/M 

193 

DC.  LINEARITY,  HYSTERESIS,  »  30  *  5*?  (NOTES  1  &  2) 


PRESSURE 

1  OUTPUT  IN  ON  ITS 

LINEARITT 

HYSTERESIS 

Pi 

13 

wr 

TOLERANCE 

(PS  10) 

DECREASING 

INCREASING 

TOLKANCE 

TOLBIANCE 

0 

0 

X 

5oo 

200): 

1097 

194*0 

2060 

1000 

1027 

3910 

_ k Q6Q _ 

10  Unit 

28 

20  10.2 

i5oo 

6038 

Variation 

7DC 

2000 

6031 

mm i 

8 

VfN 

CM 

10,000 

9998 

r 

0  ACCEPT 


X.  LINEAR  ITT,  HYSTERESIS,  »  1$0  1  $'T  (MOTES  14?) 


PRESSURE 

(PSIG) 

1  OUTPUT1  IN  UNITS 

HYSTERESIS 

TOLERANCE 

EH3 

mm 

DECREASING 

0 

0 

I 

10  Uhit 
Variation 

28 

28  I  0.2 

VDC 

500 

2005 

1910 

2060 

1000 

i5oo 

a? 

2000 

8033 

. 1 

2500 

10,000 

9998 

X 

[~X~|  ACCEPT 


XI,  ZERO  OUTPUT  (NOTES  1  A  5) 


FUNCTION 

OUTPUT 

9  7515*? 

OUTPUT 

9  3015  *F 

EXCITATION 

VOLTAGE 

HUS 

SjVjliiiSL 

gii 

*18.9 

28 

60.9 

28 

29.2 

28 

28  1  0.2 
VDC 

HTjTrm 

-0  ♦102»t 

I 

Al5? 

X 

Al85  bt 

X 

[71  ACCEPT 
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Page  5  of  5 

ST  3083A 

SOLD  ROCKET  PLAN? 

1-31-63 

DATS!  9-17-62 

KmUTEMAN  OPERATIONAL 

DATE- 

RANOEi  2500  PSIA  ONLI 
(5V  OUTPUT) 

PRIBSUR!  TRANSDUCER 

S/S _ 

u93 

HI.  FULL  SCALE  OUTPUT  (NOTE  6) 


FUNCTION 

OUTPUT 

9  75-5  'T 

EXCITATION 

TOLTAOE 

OUTPUT 

9  30i5*F 

OUTPUT 
#15015 *p 

2 

E 

MBBj 

-)  .  ^ 

28 

EM 

8.0260 

28 

28  1  0.2 
TOC 

mi 

■v  M 

2“ 

23 

.9598 

28 

M 

A 

Ij.976-7 

2“ 

»i.9p?7 

28 

h. 9665 

28 

g^yjj 

5  i  o.i  v 

X 

a  1  ,o55v 

X 

A  1  .085V 

I 

\T\  ACCEPT 


OBfERAL  NOTES'. 

a„  All  roadings  shall  bo  taken  at,  75  t  5*F  unless  otherwise  specified. 

b.  The  transducer  exaltation  voltago  ohall  be  28  1  0,2  TOC. 

c.  10,000  units  shall  equal  100£  full  scale  transducer  reading. 

d.  I  »  not  applicable. 

а.  A  5-niniite  warmup  tins  i*  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2lil6. 

g.  The  TO"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  notarial* 
or  engineering  review.  Uee  of  this  stamp  requires  disorepant  transducer  to  be 
diverted  froa  normal  production  use  until  a  review  decision  Is  Bade. 

SPECIFIC  TEST  NOTES t 

1,  Balance  transducer  output  to  sore  at  atmospheric  pressure,  apply  2500  paig  pressor* 
and  range  type  ®C*  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  appliss  to  lucre sc  leg  portion  ef  pressure  cycle  only. 

3,  Balance  transducer  output  to  saro  it  atmospheric  pressure  for  shunt  calibration. 
Unbal&nesd  transducer  saro  output  (tost  XI)  shall  bo  raoordod  at  5.0  ma  Hg  or  lens. 

5,  Negative  voltage  reading  shall  not  br  accepted  at  75  -  5'?. 

б.  Bead  and  record  transducer  output  voltage  at  etaoepheric  pressure.  Apply  2500  paig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  from  thfl 
voltage  reading  at  2500  psig  end  record  tha  difference  in  oolussi  A  as  full  scale  output 
at  each  temperature  point. 
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ST  3O0JA 

JUTE  1  9-17-62 

RANOEi  2?00  PSIA  OKLT 

(5v  output) 


XSROUTT -OENERAL  CORPORATION  Page  1  of  5 

SOLID  ROOKST  PLANT 
MINUTEMAN  OPERATIONAL 
PRESSURE  TRANSDUCER  P.O.# 


MFO, 


Statham 


SERIAL  NO. 


p:je-’"-.st  -.a:  is  PATTEN 

703  RANOK  nsia 


MODEL. 


PA331TC 


.CALIBRATED  BT  £*&  8772 


.DATE 


1-31-63 


ROOM  TEMP. 


71 


BAROMETRIC  PRESS UR2 


f 

719.3 


11  FW-HR 


ASSIGNED  TO  ENGINE  N0._ 

MM  HO  PARAMETER  MEASURED  Ip7liter  Pressure 


[71  ACCEPTED 

1 — 1  (NOTE  g) 


CHECKED  BT  ’<en  Bushey 

KpETW 

ASSIGNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


[T|  ACCEPT 


II.  CASE  INSULATION 


1 

A 

10,OOOM 

1  Megoha 
Minlnroi 

B 

XOjOOOM 

c 

10,000M 

n 

10. DOOM 

E 

IOjOOOM 

? 

fx~]  ACCEPT 


III.  CIRCUIT  ISOLATION 


3ETVEEN 

PINS 

RESISTANCE 
IN  MEOOH16 

TOLERANCE 

A-D  &  B-C 

10, DOOM 

1  Megohm 
Minimum 

|~x]  ACCEPT 


IV.  PRIMART  POWER  CURRENT 


READING  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAOE 

TOLERANCE 

12 

70  MA  Max. 

28 

28L0.2VDC 

[7]  ACCEPT 
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Figure  20 
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ST  3083A 

DATE 1  9-17-62 

RANQEi  2500  PSIA  ONLY 

(5v  output) 


Pag«  2  of  5 

AEROJET -GENERAL  CORPORATION 
SOLID  ROCKET  PLANT 

MINUTEMAN  OPERATIONAL  DATE  _ 

PRESSURE  TRANSDUCER 

S/N  3 _ 


V.  150^  OVERPRESSURE  AND  LIMITINQ  VOLTAGE 


FOR  REFEi 
BEFORE  0 
PSIO  R] 

RENCE  ONLY 

VERPRESSURE 

CADINQS 

OVERPRESSURE 

3750  110  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PSTfl  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

FULL  SCALE 

W 

69.5 

5.0LH 

6.6L7 

7.50V 

MAXIMUM 

63.6 

p.015 

ACCEPT 


VI.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  S  F.S. 

TOLERANCE 

Ih 

25  MV  MAXIMUM 

|T|  ACCEPT 
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Figure  20 


ST  3083A 

AEROJET -GENERAL  CORPORATION 

DATE: 

9-17-62 

SOLID  ROCKET  PLANT 

RANOE: 

2500  PSIA  ONLY 

lONUTEMAN  OPERATIONAL 

DATE _ 

(5V  OUTPUT) 

PRESSURE  TRANSDUCER 

S/N _ 

Pag*  3  of  5 

'.-31-63 


7-3 


VTI,  LINEARITY,  HYSTERESIS,  REPEATABILITY  9  75  t  S’?  (NOTES  14  2) 


PRESS  IJRE 
(PSIO) 

OUTPUT 

liWICTl 

HYSTERESIS 

TOLERANCE 

DECREASING 

I  INCREASING 

TOLERANCE 

_ Q _ 

0 

_ X _ 

B 

■C: 

[J£J 

1000 

ia 

'IB 

3910 

1060 

1500 

mm 

a° 

Variation 

2000 

MOlR 

c  "*3  ti 

a 

2500 

10,000 

9096 

X 

0 

-1 

I 

10  Unit 
Variation 

5oo 

199s 

I09L 

1910 

1000 

i,A16 

1060 

i5oo 

5-07  I  5910 

6060 

2000 

s0l6 

a. 13 

2500 

C096 

70CP 

X 

0 

-1 

X 

10  Unit 
Variation 

3996 

yjQ3 

1910 

2060 

1 1 

| 

n’Kl 

3910 

1060 

1 

6007 

0OO0 

59i(0 

2000 

6013 

7910 

^1 

9R?5 

99Q3 

* 

REPEAT - 

“Sli 


EXCITATION 

VOLTAGE 


oltag 

TOLERANCE 


Maximum 

Deviation 

Prom 

Average  of 

Three 

Cycles 

20  Units 


23 


2« 


28 


28  -  0.2 
VDC 


A.  LINEARITY 

|7]  ACCEPT 


□ 


HYSTERESIS 

ACCEPT 


C .  REPEATABILITY 
[~x|  ACCEPT 


VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  0? 

FULL  SCALE 

75i5’F 

SHUNT 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOL 

75 

■’-03 

7,175 

_ _ 

25 

2810.2 

VDC 

p~|  ACCEPT 


Pretest  Calibration,  Transducer  SN  703  (.Motor  44FW-88) 

Figure  20 
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ST  3083A 

AEROJET -GENERAL  CORPORATION 

DATE: 

9-17-62 

SOLID  ROCKET  PLANT 

RANOE: 

2500  PSIA  ONLY 

mnnsiiAN  operational 

DATE _ 

(57  OUTPUT) 

PRESSURE  TRANSDUCER 

S/N _ 

DC.  LINEARITY,  HYSTERESIS,  6  30  *  $T  (NOTES  1  &  2) 


PRESSURE 

(PSIO) 

OUTPUT  IN  UNITS 

LINEAR  ITT 
TOLERANCE 

HTSTERSSIS 

TOLERANCE 

Ef§3 

i^phh 

0 

500 

1000 

LO  Unit 

28  10.2 

1500 

Variation 

28 

7DC 

2000 

B°1 7 

ana 

2500 

10,000 

oo  9R 

r 

[7|  ACCS  PT 


I.  LINEARITY,  HYSTERESIS,  6  ISO  1  $'!  (MOTES  14  2) 


PRESSURE 

(PSIO) 

OUTPUT  IN  UNITS 

LINEARITY 

TOLERANCE 

HTSTERESIS 

TOLERANCE 

KCjTiW 

voltage 

TOLERANCE 

DECREASINO 

INCREASDiO 

0 

0 

Z 

UO  Unit 
Variation 

28 

20  1  0.2 

VDC 

5oo 

1992 

1988 

19iO 

2060 

loco 

3097 

^\{\M 

1500 

6007 

6C02 

5^o 

2000 

8011 

2500 

10,000 

1 

[7|  ACCEPT 


IX,  ZERO  OUTPUT  (S0TE3  lj  4  g) 


FUNCTION 

OUTPUT 

9  75i5*? 

SZCITATIOI 

VOLTAGE 

j  OUTPUT 

1  9  30^5°? 

EXCITATION 

70LTA0E 

iS! 

ZERO 

OUTPUT  IN 
HILLCTOLT 

26 

28  i  0.2 
VDC 

mrmm 

BH 

| - 

I 

Ai55  sr 

I 

Ai85  wr 

X 

[71  ACCEPT 
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Figure  20 
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(T[  ACC  KPT 
01M5UL  HOT  25 1 

a.  All  readings  shall  be  talcen  at  75  t  5*?  unless  otherwise  specified.  ( 

b.  The  transducer  exoitation  roltage  shall  be  28  1  0.2  TOC. 

1 

c.  10,000  units  shs.ll  equal  100*  full  soils  trsnsduosr  reading.  j 

d.  I  ■  not  sppliosbls , 

s.  A  5»*Lnnte  nnnp  time  i*  required  for  ssch  trsnsduosr. 

f.  Those  calibration  data  ahests  shall  bo  used  with  the  latest  rorislon  of  Aorojst 
Calibration  Prooodurs  ACP  A-2l»l6. 

g.  Tbs  *D"  inspootion  stamp  is  u«sd  to  indioato  that  transducer  is  subject  to  materials 

or  engineering  reriev,  Css  of  this  stamp  requirse  discrepant  trsnsduosr  to  be  < 

diYsrtsd  from  noraal  prodnation  use  until  a  reriev  decision  is  aids. 

SPECIFIC  T8ST  NOTES i 

1,  Balaaoe  transducer  output  to  saro  at  ataospherio  pressure,  apply  2500  peig  pressure 
and  range  type  ®C*  oalibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  aero  at  ataospherio  pressure  for  shunt  calibration. 

!».  Dnbalanoed  transducer  sero  output  (test  II)  shall  bo  recorded  at  5.0  m  Hg  or  less. 

5.  Begatlre  roltage  reading  shall  not  be  accepted  at  75  -  5*F. 

6.  Head  and  record  transducer  output  rcltage  at  atmospheric  pressure.  Apply  2500  pelg, 
read  and  record  output  roltage.  Subtract  the  roltage  reading  at  ataospherio  froa  the 
roltags  reading  at  2500  psig  and  record  tha  differenos  in  ooluro  A  as  full  scale  output 
at  each  temperature  point. 


ST  3083A 
DATS i  9-17-62 
RAEOEi  2500  ESIA  ON  LI 
(5V  OOTPOT) 


AEROJET -GENERAL  CORPORATION 
SOLID  ROCKET  PLANT 
KXN7TEMAR  OPERATIONAL 
P8S8S0R!  TRANSD1X3KR 


DATE. 

S/K_ 


Pegs  5  of  5 

1-31-63 


7^3 


raoTicw 

ODTPOT 
•  75-5 ‘K 

KDITATION 

TOLTAOS 

OOTPOT 
•  30^'F 

ODTPOT 

#150I5*F 

EsP#; 

yidi 

^.037 

28 

5.o5oo 

28 

5.0070 

28 

28  t  0.2 

TOC 

.0630 

28 

.0605 

28 

.05  39 

28 

A 

L.9730 

28 

h.9895 

28 

lie  9531 

28 

5  i  0.1  r 

□Cl 

A  t  .0557 

[El 

s 

Bl 
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Figure  20 
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POST  TEST  CALIBRATION 

ST  3083A 

AEROJET  GENERAL  CORPORATION 

Page  1  of  5 

DATEi  9-17-62 

80LH)  ROCl®  PLANT 

RANOE:  2?00  PSIA  ONLY 

MINUTEKAN  OPERATIONAL 

(5V  OUTPUT) 

PRESSURE  TRANSDUCER 

P.O.# 

MFG. 


Stalham 


SERIAL  NO. 


703 


RANOR 


0-2500  nsia 


MODEL. 


PA17I.TC-750 


.CALIBRATED  RT  D«Pt.  8772 


ROOM  TEMP. 


.DATE 


Lh  PW-BB 


3-15-63 


8AR0MCTRIC  PRESSURE 


752.0 


ASSIQNED  TO  ENQINE  NO _ 

MM  HO  PARAMETER  MEASURED  loiter  Pressure 


ACCEPTED 
(NOTE  g) 


CHECKED  BT  Ken  BusheV 

ES^TW 

ASSIQNED  BT  R.  E.  Leeds 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


[X~]  ACCEPT 


II.  CASE  INSULATION 


BETWEEN 
CASE  k  PINS 

RESISTANCE 

IN  MEGOHMS 

TOLERANCE 

A 

10.000M 

1  Magohm 
Minimum 

i 

B 

10, DOOM 

C 

10 , doom 

n 

10 , OOOM 

E 

10,  DOOM 

? 

io,ooom 

III.  CIRCUIT  ISOLATION 


BETWEEN 

PINS 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A-D  &  B-C 

10, OOOM 

1  Megohm 
Minimum 

0 


ACCEPT 


[*~j  ACCEPT 


IV.  FRINART  POWER  CURRSfT 


READING  IN 
HILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

L2 

70  MA  Max, 

26 

28i0.2VDC 

f71  ACCEPT 
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Figure  21 
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ST  3083A 
DATEt  9-17-62 
RANOEj  2500  PSIA  ONLT 
(5V  OUTPUT) 


AEROJET -GENERAL  CORPORATION 
SOLID  ROCKET  PUNT 
mUTEMAN  OPERATIONAL 
PRESSURE  TRANSDUCER 


P»g«  2  of  5 

DATE  j-15-63 _ 

s/s _ 122 _ 


V.  I50jt  OVERPRESSURE  AND  LIMITING  VOLTAGE 


FOR  REFERENCE  ONLY 
BEFORE  OVERPRESSURE 

FS3Q  READINGS 

OVERPRESSURE 

3750  Ho  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PS ID  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

Hllill 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

na 

72. a 

5.069 

6.672 

7.50V 

MAXIMUM 

68. a 

5.065 

|T|  ACCEPT 


71.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READINO  9  F.S. 

TOLERANCE 

10 

25  MV  MAXIMUM 

[¥]  ACCEPT 
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Figure  21 
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ST  30831 
DATE:  9-17-62 
RANOE:  2500  PS1A  ONLT 
(5?  OUTPUT) 


ASR0JET-Q2NERAL  CORPORATION  Paga  3  of  5 

SOLID  ROC!®  PLANT 

IffiJUTEMAN  OPERATIONAL  DATS  3-15-63 
PRESSURE  TRANSDUCER 

S  /N _ _ 


VII.  LINEARITY,  HYSTERESIS,  REPEATABILITY  9  ?5  1  5'F  (NOTES  1  !<  2) 


repSat- 


PRESSURE 

(PSIQ) 


OUTPUT 


IN  'JHITS 


DECREASING 


INCREASING 


LINEARITY 

TOLERANCE 


HYSTERESIS 

TOLERANCE 


EXCITATION 

VOLTAGE 


TOLERANCE 


500 


1000 


1500 


2000 


2500 


500 


1000 


1500 


2000 


2500 


500 


1000 


1500 


2000 


2500 


1909 


IjOlO 


6017 


R020 


10,000 


199? 


14  1 


3015 


"017 


1999 


Lon 


6015 


ani7 


9097 


1?Q5 


li  0^6 


1910 

JL&l. 

39LO 

Ii060 


6"1 3 


'16 


1°?5 


L  07 


6013 


P016 


9997 


1993 


19L.0 

.20 


39UO 

I4O60 

59Ho~ 

6060 


6  "11 


0n13 


19140 

2060 

l9tc" 

I4O60 


m. 

w 

_fiQdQ_ 


3QPL 


I4O  Unit 
Variation 


tiO  Unit 
Variation 


Haxlmun 

Deviation 

From 

Average  of 

Three 

Cycles 

20  Units 


I4O  Unit 
Variation 


28 


28 


28 


28  t  0.2 

VDC 


A. 

□ 


LINEARITY 

ACCEPT 


B.  HYSTERESIS 
[Xj  ACCEPT 


C .  REPEATABILITY 
[~X~j  ACCEPT 


VIII.  SHUNT  CALIBRATION  (NOTE  3) 


%  OF 

75i5°F 

SHUNT 

EXCITATION 

TOL 

FULL  SCALE 

TOLERANCE 

VOLTAGE 

75 

7905 

7,175 

_ Li2S _ 

2H 

2810.2 

VDC 

[~X~|  ACCEPT 
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ST  3O83A 
DATE  1  9-17-62 
RANGE!  2900  PSIA  ONLT 
(57  OUTPOT) 


MFO. 


Statham 


AEROJET -GRICSRAL  CORPORATION  Page  1  of  5 

solid  rociot  plant 

KINTTEHAN  OPERATIONAL 

PRESSOR!  TRANSDUCER  P.O.# _ 

p^i  '-is?  :al:==ation 

SERIAL  NO.  ■  RANOE  '-2500  nsia 


PA33I1TC 

MODEL _ 

76 

ROOM  TEMP.  _ 

BAROMETRIC  PRESSURE 


m 


ACCEPTED 
(NOTE  g) 


_ CALIBRATED  BT  D«P*«  8772  DATE 

•P  ASSIGNED  TO  ENGINE  NO _ _ 


757.L 

MM  HO 

6 

1 

MEASURED  Pressure 

CHECKED  31 

yer.  Byshey 

ASSIGNED  5T 

Dept.'  8772 

leeds 

I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HAND  LINO,  PACKAGING,  ETC. 
REMARKS  _ 


|~X~|  ACCEPT 


II.  CASE  INSULATION 


BETWEEN 
CASE  4  PINS 

RESISTANCE 

IN  MEGOHMS 

TOLERANCE 

A 

lO.OOOM 

1  Megoha 
Minimus 

B 

io,ooom 

C 

lr),'vX)M 

n 

l7, DOOM 

B 

10,OOOM 

F 

10,000m 

III.  CIRCUIT  ISOLATION 


3ETVEEN 

PINS 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A-D  4  B-C 

T  ^  ' WV 

*  J 

1  Megohm 
Minimum 

[~T|  ACCEPT 


[x~[  ACCEPT 


IV.  PRIMART  POWER  CURRSfT 


READING  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION 

VOLTAGE 

TOLERANCE 

Ll 

70  KA  Max, 

28 

28I0.2VDC 

[~Fj  ACCEPT 


Pretest  Calibration,  Transducer  SN  47 /  (Motor  44FW-75) 

Figure  22 


Report  01 62 -01 OR -2 6 


ST  3083A 

AEROJET -OENERAL  CORPORATION 
SOLID  ROCKET  PLANT 

12-12-62 

DATEt  9-17-62 

K2NUTEMAN  OPERATIONAL 
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PRESSURE  TRANSDUCER 

3/N _ 
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V.  150%  OVERPRESSURE  AND  LIMITING  VOLTAGE 


FOR  REFE1 
BEFORE  0 
PSIO  R] 

1ENCE  ONLY 

7ERPRSSSURE 

LADINGS 

OVERPRESSURE 

3750  JlO  PSIA 

FOR  REFERENCE  ONLT 

AFTER  OVERPRESSURE 

PSID  READINGS 

ZERO  OUTPUT 
IN  MILLIVOLTS 

FULL  SCALE 
OUTPUT  IN 
VOLTS 

|M| 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

iM 

36.9 

5.037 

6.736 

7.50V 

MAXIHUM 

69.6 

5.056 

ACCEPT 


VI.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  ®  F.S. 

TOLERANCE 

I5mv 

25  MV  MAXIMUM 

[x~|  ACCEPT 


Pretest  Calibration,  Transducer  SN  47/  (.Motor  44FW-75) 

Figure  22 
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Pretest  Calibration.  Transducer  S.\  477  (Motor  44FW-75) 

Figure  22 
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DATR_ 

S/H_ 


morion 

OUTPUT 

8  75-5 ‘T 

ETC  IT  AT  ION 
TOLTADE 

OUTPUT 

8  30-5 *F 

mm 

r  .  Ou  ) 

/  - 

dT~ 

}  ~ 

/  - 

w® 

m 

GO 

i 
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y~ 

5  1  0.1  7 

1 

sn 

1 

1 

[T1  ACCEPT 
OHfERAL  NOTES ! 


a.  All  readings  Bhall  be  taken  at  75  -  5*?  unless  othanri.se  specified. 

b.  The  transducer  excitation  voltage  shall  be  28  I  0.2  7DC. 

c.  10,000  unite  shall  equal  100*  full  scale  transducer  reading. 

d.  I  •  not  applicable. 

e.  A  5-srinute  varsmp  time  is  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  vith  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2hl6. 

g.  The  *D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  materials 
or  engineering  review,  Use  of  this  stamp  requires  discrepant  transducer  to  be 
diverted  froa  normal  production  use  until  a  review  decision  is  made. 


SPECIFIC  TEST  NOTES t 

1,  Balanoe  transducer  output  to  aero  at  atmospheric  pressure,  apply  2500  psig  pressure 
and  range  type  *C'  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  iero  at  atmospheric  pressure  for  shunt  calibration. 

U.  Unbalanced  transducer  iero  output  (test  H)  shall  be  recorded  at  5.0  ra  Hg  or  leas. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  *  S'?. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  psig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  fro*  the 
voltage  reading  it  2500  peig  and  record  the  difference  in  eoluHt  A  as  full  scale  output 
at  each  temperature  point. 


Pretest  Calibration.  Transducer  SX  4m 


(Motor  44FW-75) 


Figure  22 
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DATE  i  9-17-62  SOLID  ROC  1ST  PLANT 

mait  2500  psia  onlt  jottekah  opepational 

(57  OUTPUT)  PPiBSURI  TRANSDUCER  P.O.# 

:a; at:  ■; 

HPO.  :<-ava-  SERIAL  NO.  RANGE  'vie 


MODEL  _ CALIBRATED  BT  £>«?*-•  *V2  nATE 


ROOM  TEMP.  _ I _  •?  ASSIGNED  TO  ENGINE  HO _ ' ' _ 

BAROMETRIC  PRESSURE _ '  '  ■  MM  HO  PARAMETER  MEASURED.  ~  ~"r  5-"es^re 


ACCEPTED 
(NOTE  g) 


CHECKED  3T 
ASSIGNED  31 


Dept.  ???2 

i. 


I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMAGE  DUE  TO  SHIPPING,  HANDLING,  PACKAGING,  ETC. 
REMARKS  _ 


m  ACCEPT 


II.  CASE  INSULATION 


BETWEEN 
CASE  4  PINS 

RESISTANCE 

IN  MEGOHMS 

TOLERANCE 

A 

1  Megoha 

Minimis 

B 

*  -  rev 
-  j 

C 

1  ^  'WW 

-  J 

n 

E 

a.  .  >  V - *■ 

? 

*  **  *\*YW 

-  ) 

III.  CIRCUIT  ISOLATION 


S-Zr-lZi 

?2«S 

RESISTANCE 
IN  MEGOHMS 

TOLERANCE 

A-D  4  3-C 

“  3  ' 

1  Megoha 
Minima 

|T]  ACCEPT 


FP.IMART  POWER  CURRENT 


READING  IN 
HILLIAMPS 

TOLERANCE 
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VOLT AO7 

TOLERANCE 

70  MA  Max, 

2  = 

23L0.27DC 

ACCEPT 


Posttest  Calibration,  Transducer  SN  Ati  (Motor  44FW- / o) 


Kcpor  l  0  J  <YA  -<)  1 1 Ai-2<i 


! 

i 


ST  3083A 

AERO JET  -GENERAL  CORPORATION 
SOLD  ROCKET  PLANT 

DATEt  9-17-62 
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PRESSURE  TRANSDUCER 

(57  OUTFIT) 

S/N  _ 

V.  1$0%  OVERPRESSURE  AND  L  DOTING  VOLT  AOS 


FOR  REFE3 
BEFORE  0 
PSIO  R] 

RENCE  ONLY 

7ERPRSSSURE 

LADINGS 

OVERPRESSURE 

3750  £lO  PSIA 

FOR  REFERENCE  ONLY 

AFTER  OVERPRESSURE 

PS  ID  READINGS 

ZERO  OUTFIT 
IN  MILLIVOLTS 

■aaai 

Ko*£H  •- 

TOLERANCE 

ZERO  OUTPUT 

IN  MILLIVOLTS 

PULL  SCALE 

62.7 

5.067 

6.7?L 

7.507 

MAXIMUM 

i  -  r 
- -  •  > 

-  077 

S  *  J  '  J 

J_  ACCEPT 


71.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAR)  READING  @  F.S. 

TOLERANCE 

15  mv 

25  MV  MAXIMUM 

[~T|  ACCEPT 


Posttest  Calibration.  Transducer  5N  477  (.Voter  44FA-75) 

Figure  23 
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SOLID  ROOT®  PLANT 
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2500  PSIA  OHLT 

1OTOTEMAM  OPERATIONAL 

DATS 

(5V  OUTPUT) 

PRESSURE  TRANS  COT  ER 

S/N _ 

711.  LINEARITY,  H73T2RESLS,  REPEATABILITY  9  75  1  $'T  (MOTES  1  '/  2) 


Till.  SHUNT  CALIBRATION  (SOTS  3) 


%  o? 

PULL  SCALE 

753*7 

SHUNT 

TOLERANCE 

SICITATIOK 
70  IT  AOS 

TOL 

75 

7510 

7.L  75 
7.525 

25 

2810.2 

r7DC 

|T|  ACCEPT 


Posttest  Calibration.  Transducer  S\  477  (Motor  44FW-75) 

Figure  23 


Report  IJ162 -01IjR-26 


ST  30«3A 
DAT 2:  9-17-62 

RAHOEs  2500  PSIA  ONLY 
(5V  07TPOT ) 


aerojet -oami  corporation 
SOLID  R0C1G7  PLANT 
KBfTTSXAN  OPEUTIUXAl 
PRESSURE  TRANS  DOC  SR 


U  of  5 

L2-.2-62 


U.  LINEARITY.  HYSTERESIS,  •  30  *  5‘?  (NOTES  1  4  2) 


2500 


[~X~]  ACCEPT 

I.  LINEARITY,  HYSTERESIS,  •  150  1  5 V  (NOTES  14  2) 


0  OT  POT  Dl  UNITS 

LDfEARITT 

HYSTERESIS 

DECREASINOl  HCREASIN3 

TOLERANCE 

TOLERANCE 

Emm 


26  !  0.2 

VDC 


H.  ZERO  OUT POT  (NOTES  1  4  5) 


iff 


L5UNCB 


28  i  0.2 

TOC 


ACCEPT 


Posttest  Calibration.  Transducer  SX  477  (Motor  44FX-75) 


Figure  23 
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ST  3083A  SOLID  ROCKET  PLAJfT  - ? 

DATJi  9-17-62  KBOTEMA*  OFBUTIOHAL  DiTZ____ 

EANOSi  2500  BU  OH  LI  PEZS8TO2  TIUKSDOCKR  77 

(57  OUTPUT )  S/H _ I 

pi.  mL  3CA«  ororro  (Wi»  6) _ _ _ _ _ , _ „ 


nWOTIOT 

00T POT 
•  30^5*1 

OUTPUT 
*15015  T 

IBS 

jpM 

mm 

3 

2t 

r  r 

EM 

28  I  0.2 
7DC 

tiil 

3 

28 

mi 

28 

Em 

1  5.0039 

28 

m 

28 

26 

MT 

5  -  0,1  T 

1 

A  1  .0557 

Z 

A  I  .0857 

i 

fl]  ACCEPT 


QBTELAL  H0TE3: 


a.  All  readings  shall  h>s  taJan  at  75  t  5*?  unless  otharwiss  specified. 

b.  Tbs  transducer  excitation  voltags  shill  be  28  !  0.2  VEC. 

c.  10,000  units  shall  equal  100S  fell  soil*  transducer  reeding. 

d.  I  ■  not  applicable. 

t.  A  5-«lnnt«  warasp  tics  li  required  for  each  transducer. 

f,  Those  calibration  data  aheete  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACP  A-2L16, 

g„  The  *D"  inspection  stanp  is  used  to  indicate  that  transducer  1*  subject  to  naterlals 
or  engineering  review,  Die  of  this  stamp  requires  disorepent  transducer  to  bs 
diverted  froa  nomal  production  ace  until  a  reviav  decision  is  rads, 

3FB3I7IC  TEST  ttOTHi 


1,  Balanos  transducer  output  to  varo  at  ttoospherie  pressure,  apply  2?CO  paig  pressure 
and  range  type  *C'  calibrator  for  10,000  units  on  first  cycle  only. 

2,  Linearity  tolerar.ee  applies  to  increasing  portico  of  pressure  cycle  only. 

3,  Balance  transducer  output  to  sero  at  ataospherlc  pressure  for  shunt  calibration. 

U.  Unbalanced  transducer  wro  output  (test  U)  shall  be  recorded  at  5.0  aa  Hg  or  loss. 

5.  negative  voltage  reading  shall  net  be  accepted  at  75  -  5 *?• 

6.  Bead  and  record  transducer  output  voltage  at  ataoephsric  pressure.  Apply  2500  psig, 
retd  and  record  output  voltage.  Subtract  the  voltage  reading  at  atsospharic  froa  the 
Toltags  reading  at  2500  paig  and  record  the  difference  in  eolum  A  as  full  seals  output 
at  saeh  temperature  point. 


Posttest  Calibration,  Transducer  SN  4/7  (Motor  44F'a'-/5) 

Figure  23 
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I.  VISUAL  INSPECTION 

NO  VISIBLE  DAMA3E  DTE  TO  SKI 

P?2(0,  HAND  LINO,  RACKAODi'O,  ETC. 

REMARKS 

pT|  ACCEPT 


II.  CASE  IKS  CUT  ION  III.  CIRCTTT  ISOLATION 


]  ACCEPT 


TV.  PRIMART  POnSl  CURRENT 


READING  IN 
MILLIAMPS 

TOLERANCE 

EXCITATION  1 
70LTA0E 

•"OIZPJS'CS 

1 

70  MA  Max, 

_ 

2ST0.2VDC 

ACCEPT 


Pretest  Calibration.  Transducer  5N  493  (Motor  44FVT-94) 

Ficure  24 
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SOLID  ROCKET  PLANT 
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DATE)  9-17-62 

MHUTEMAN  OPERATIONAL 

DATE 

RANGE!  2500  PSIA  ONLT 

PRESSURE  TRANSDUCER 

u53 

(5V  OUTFIT) 

S/N 

7.  15056  OVERPRESSURE  ARP  LIMITING  VOLTAGE 


FOR  REFS 
BEFORE  0 
PS  10  R 

4ENCE  ONLY 
VERPRESSURE 
5ADINQS _ 

OVERPRESSURE 

3750  SlO  PSIA 

ZERO  OUTFIT 
IN  MILLIVOLTS 

'■ffi/jESmOl 

■KSzmiH  . 

TOLERANCE 

“3.9 

9 .  '.-62 

£  >  7?  *3 

7.50V 

MAXIMUM 

FOR  REFERENCE  ONLT 
AFTER  OVERPRESSURE 


PS3D  READINGS 


ZERO  OUTPUT 
IR  MILLIVOLTS 


fx]  Accm 


VI.  RESIDUAL  NOISE 


MILLIVOLT  (PEAK  TO 
PEAK)  READING  @  F.S. 

TOLERANCE 

1L 

25  MV  MAXIMUM 

|T]  ACCSFT 


Pretest  Calibration,  Transducer  SN  493  (Motor  44F't'-94) 
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solid  pccsr  plant 
kinxeean  operaxcnal  date 

PEES S7RZ  TRAN3DXER 
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XI.  LINEARITY,  HYSTERESIS ,  REPEATABILITY  3  ?5  1  5‘?  (NOTES  1  1  2) 


IBS 

OUTPUT 

DECREASING 

iBs^sa 

fflEBil 1 

m&jsam  1 

EXCITATION 

VOLTAGE 

_ Q _ 

- 

1 

1 

1 

28  -  0.2 
TOC 

■J 

mm 

/'  '  * 

I960 

2060 
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Variation 

1000 

' 1 

3960 

2060 

1500 

^  -  1  -  - 

a 

2000 

1 —  . 7  ^ 

2500 

10,000 

I 

0 

1 - : — - 

I 

- 

>•-.5  1  p  2 

I960 

2060 

1 

!<arl.Tj3 

Dariation 

liO  Tnlt  ?ror. 

..'2z 

3960 

4O6O 

1500 

-'3'-  -/  21 

5960 
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Variation 
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Thraa 
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20  Units 

]  | 

-~33  : ~2n 

7560 

2o6o 

BSH 
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I 

7 _ 

- 

I 

60  On it 
Variation 

2: 

}-.~2 

O  O 

■SlS 

f-4  CNi 

-- 

3960 

6060 

1500 

"  ~  2  " 

6^ 

2000 

-■'32 

7960 

8o6f) 

2500 

I 

A.  LINEARITY  B.  HIST  SEES  IS  C.  REPEATABILITY 

(7]  ACCEPT  (T)  ACCEPT  [Tj  ACCEPT 


XII.  SHUNT  CALIBRATION  (NOTE  3) 


i  OF 

75i5‘F 

SHUNT 

EXCITATION' 

TOL 

F’JLL  SCALE 

TOLERANCE 

VOLTAGE 

75 

7,675 

_ L52Z _ 

2810.2 

rTOC 

ACCEPT 


Pretest  Calibration.  Transducer  $N  493  (Motor  44F''’.'-94) 

Figure  24 
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p,  ZERO  OUTPUT  (NOTES  U  &  g) 
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OUTPUT 
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E 
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Pretest  Calibration.  Transducer  SN  493  (Motor  4 4 F '.V -94) 

Figure  24 
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DATE. 
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X 
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GENERAL  NOTES : 


I,  All  readings  shall  be  taleen  at  75  1  5*?  unless  otherwise  specified. 

b.  The  transducer  axcitation  voltage  shall  be  2?  !  0.2  VDC. 

c.  10,000  units  shall  equal  100*  full  scale  transducer  reading. 

d.  I  *  not  applicable. 

e.  A  5-sdmrte  warirnp  tine  is  required  for  each  transducer. 

f.  These  calibration  data  iheets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACF  A-2U16. 

g.  The  *D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  materials 
or  engineering  review.  Use  of  this  stamp  requires  discrepant  transducer  to  be 
diverted  from  normal  production  use  'until  a  review  decision  is  mads. 


SPECIFIC  TEST  NOTES i 

1,  Balanoe  transducer  output  to  aero  at  atmospheric  pressure,  apply  25CO  pslg  pressure 
and  range  type  »C»  calibrator  for  10,000  'units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  presaure  cycle  only. 

3,  Balance  transducer  output  to  »ero  at  atmospheric  pressure  for  shunt  calibration. 

U.  Unbalanced  tranaducer  lero  output  (test  H)  shall  be  recorded  at  5.0  ms  Hg  or  lass. 

5.  Negative  voltage  reading  shall  net  be  accepted  at  7j  -  $7. 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  from  th* 
voltage  reading  at  2500  peig  and  record  the  difference  in  colum  A  as  full  seade  output 
at  each  temperature  point. 


Pretest  Calibration,  Transducer  SN  493  (Motor  44FW-94 ) 

Figure  24 
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Posttest  Calibration.  Transducer  SN  493  (Motor  44FW-94) 

Figure  25 
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OHJERAL  ROTES; 

a.  All  readings  shall  bo  total  at  7?  t  5'P  unless  otherwise  specified. 

b.  The  transducer  excitation  voltage  shall  be  28  I  0.2  VIC. 

c.  10,000  unit*  shall  equal  ICC?  full  scale  transducer  reading. 

d.  I  »  not  applicable. 

*.  A  5-nlnuto  waraap  time  It  required  for  each  transducer. 

f.  These  calibration  data  sheets  shall  be  used  with  the  latest  rerision  of  Aerojet 
Calibration  Procedure  AC?  A-2(jI6, 

g.  Tho  "D"  Inspection  stamp  is  used  to  Indicate  that  transducer  is  subject  to  aaterials 
or  engineering  review,  See  of  this  stamp  requires  ditcrepant  transducer  to  be 
diverted  froa  nornal  production  noe  until  a  review  decision  is  asdo, 

SPECr/IC  TEST  ROTES  i 

1.  Balance  transducer  output  to  aero  at  atmospheric  pressure,  apply  2500  paig  pressure 
and  range  type  ’O'  calibrator  for  10,OCW  unite  on  firet  cycle  only. 

2.  Linearity  tolerance  applies  to  increasing  portion  of  pressure  cycle  only, 

3.  Balance  transducer  output  to  sero  at  atmospheric  pressure  for  shunt  calibration. 

Li.  Unbalanced  transducer  aero  output  (tost  II )  shall  be  recorded  at  5*0  «s  3g  or  lass. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*?. 

6,  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  paig, 
read  and  record  output  voltage.  Subtract  the  voltage  reading  at  atsoepharic  froa  the 
voltage  reading  at  2p00  psig  and  record  the  difference  in  column  A  as  full  soala  output 
at  each  towperature  point. 
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Transducer  SN  477 
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Figure  31 


Pn'Saurc  Ampli  tudo-vs-Timo  ,  Transducer  SN  191 


Percent  Dev ia t ion-vs -Time ,  Transducer  SN  493 


TEST  SPECIMEN:  STATHAM  SN  -T‘>3 
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Time,  sec  (Novi nal) 

Pressure -vs -Time ,  Igniter  Test  (SN  493) 
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Percent  Dev iat ion-vs -Time ,  Igniter  Test  (SN  493) 
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Percent  De v in t i on-vs -Time ,  Igniter  Test  (SN  493) 
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Percent  Dev ia t ion-vs -Time ,  Igniter  Test  (SN  493) 


Report  0162- 01 DR -26 


Figure  47 


I 


S  I  C  (hOMI  nal) 


Report  0162-01DR-26 


Figure  48 


LI  IIANl'.t  (  Hk  )  IISLD  AS  A  IIASI 


o  )  t  ii  Vs  i  ‘  out  i  j 


f  c;  (NOMI  NAll 


Figure  52 


V  OMI  N  A  I 


1  f>  0( 


1  ?oo 


Report  01 62 -01  DR -26 


Figure  o3 


■ 


(  SN 


Figure  54 


I  C  (Ni  'Ml  NA  L  ) 


NS)  l  s«M  .1  •'!  i  1 1 ji  1  ‘  .>m  i 


Fisure  06 


11.10 


Re-port  0162-01DR-26 


Figure  5S 


1  V  M  I  ^  )  Dir,  *  liAi  I 


Report.  0 J  62 -0  ]  IjR-26 


ST  30831 
DATE i  9-17-62 

RA.’OSi  2500  KIA  ONLY 
(57  OUTPUT) 


XERWET  ^JBTBUL  CORPORATION  Pag.  1  of  5 

SOLID  700)3?  PLANT 

xufTjyjji  operational 

PRESSURE  TRANSDUCER  P.0,# 


KTO. 


Statham 


SERIAL  KO.  -.53 


phl-t-s:  cal  is  ration 

RANGE 


-i'/f.  '.si a 


MODEL. 


PA33liTC 


.  CALI  HATED  BY.  g772  DATE 


ROOM  TEMP. 


76 


T 


ASSIGNEE  TO  ENGINE  NO 


BAROMETRIC  PRESSURE  7'7-“  _  >91  BO 


PAAAJtZTZR  MEASURED. 


Test 


ACCEPTED 
(NOTE  g) 


CK30KZE  HI  -  ~s'«? 

Lept.  P7?2 

ASSIGNEE1  FI  2-  Leesis 


I.  713 DAI  INSPECTION 

HO  7ISIBLE  DAMAGE  DDE  TO  3HIPPIW,  KANE  UNO,  PACKAGING,  ETC. 
REMARKS  _ 

fx~~|  ACCEPT 


II.  CASE  INSULATION 


A 

10,000“ 

1  Msgoha 
Mini sot 

B 

C 

n 

10,000“ 

s 

F 

\7\  accept 


III.  CIRCUIT  ISOLATION 


RESISTANCE 

in  Sgom 

TOLERANCE 

A-E  U  B-C 

i . ,  ocon 

I  Kagoha 
“lninua 

IV.  PP.IXA3T  PCW3R  CUES*? 


READING  IN 
MILLIAXPS 

TOLERANCE 

EXCITATION 
70 IT AGS 

TOLERANCE 

ui 

70  MA  Max, 

i _ !i _ 

2S10.27DC 

R'.'port  0  J  62  - 0  J  [jR - 26 


ST  3083A 

AEROJET -GENERAL  CORPORATION 
SOLID  ROCKET  PLANT 

Pago  2  of  5 

]<r-  d-id 

DATEi  9-17-62 

mtlTEMAN  OPERATIONAL 

DATE 

RANGE!  2^00  PSIA  ONLY 

PRESSURE  TRANSDUCER 

(5V  OUTFIT) 

S/H 

*y  j 

150^  OVERPRESSURE  AND  LDGTINQ  VOLT  AO  E 


K'.'por  l.  01  fj2 -Oi 


ST  3083A 
DATE:  9-l7-62 
HANGS:  2500  ?SIA  OHLT 

(5v  ot:?’/:) 


AEROJET -GENERAL  CORPORATION  Pa«e  3  of  5 

SOLID  SCOOT  PUNT  .... 

KIN '/TEXAN  OPERATIONAL  DATE 

PRESS’/?7  TRANSE'JOER 

2  A _ 


711.  LINEARITY,  HYSTERESIS,  REPEATA3ILITT  8  ?5  A  5*P  (NOTES  1  '/  2) 


PRESS URE 
(PSIO) 

o'jtp'/t 

DEO  REAS  DIO 

pi  'HI  ITS 
IrNCREASINO 

Hi 

HYSTERESIS 

TOLERANCE 

mm 

_ Q _ 

0  v/ 

T 

I 

1 

23V 

28  -  0.2 
710 

IB9 

200.  |  2'  ’  3 

19tiO 

_ 2060 _ 

LO  Unit 
Variation 

. 

1000 

</.2J  ;0 

mm 

■rarat 1 

1500 

|  1 

Cr\»  /'  T 

|  '  •  s  *  ■*  ■  • 

■Kysn^j 

2000 

■>?-  r ' 

' ' y "  i 

» 

2500 

10,000  1 

1 

0 

r  . . 

' '  v  ; '  /  rt 

1 

— 

2 :  V 

500 

,020 

l&C 

.HaJii/ria 

1000 

'  "7  ' 

39uC 

1*060 

LO  Suit 
7ar3.ation 

Deviation 

?nn 

Average  0? 
Threa 

Oyolas 

20  9nits 

1500 

5?uC 

6060 

2000 

;Oii  .  ‘05: 

f$L0 

3060 

2500 

t  y  'r  \y/ \ 

«  f 

i 

0  1 

' 

*  j 

1 

LO  Unit 

2'V 

2  j?" 

I960 

2C60 

r 

1000 

-32 

-  “<£ 

3?U6 

1*060  : 

1500 

Soli 

S  .u“ 

5900 

6060 

Variation 

2000 

79ii0 

P060 

2500 


ST  3083A 

ASRQjir-owmAi  corporation 

?*«t  1*  of  5 

DATE!  9-17-62 

RANOEt  2500  PSIA  ONLY 

SOLID  3£0COT  PUOfT 
KDTOTBUK  OPXJUTICWAL 

DATE 

12-12-62 

(5T  OUTPUT) 

PRESS 033  TRANSDUCER 

8A_ 

193 

DC.  LINEARITY,  HYSTERESIS,  >  30  t  $‘T  (ROTES  1  4  2) 


PRESSURE 

OUTPUT  DC  OBITS 

LDTEARITT 

HT3TE3SIB 

m 

m 

mas* 

TOTJHJRC* 

(PS  10) 

DBCREASIHO 

IXCREASINQ 

TOLEUNCB 

TOLERANCE 

0 

-16 

X 

500 

19U0 

_ 2060 _ 

1000 

L021 

mnawLJ 

10  Unit 

287 

28  10.2 

1500 

59LO 

_ 6060 _ 

Variation 

— 

VDC 

2000 

8037 

1 

1 

2500 

10,000 

9995 

X 

|T1  ACCEPT 


X.  LINEARITY,  HY3TESSI3,  •  IgO  1  S’T  (ROTES  14  2) 


o 

I 

Df  URITS 

LINEARITY 

HYSTERESIS 

■MW ll  V 

(P5I0) 

DECREASING 

TOLERANCE 

TOLERARCE 

0 

-3 

X 

5oo 

1910 

2060 

1000 

1020 

1011 

3910 

1060 

10  Dfelt 

287 

28  !  0.2 

1500 

Variation 

VDC 

2000 

2500 

10,000 

I 

X  ACCEPT 


l 


XI,  mo  OUTPUT  (HOTS  it  4  5) 


PUNCTIOR 

OUTPUT 

9  7515'P 

r 

1  J 

seif 

mm 

A  13.3 

28V 

*21.7 

267 

28  t  0.2 
VDC 

H'lyrr.nWI : 

-6  +102WT 

X 

i 

Ai85  wr 

X 

|T|  ACCEPT 


Pretest  Calibration,  Igniter  Test  (S.V  493) 
Figure  59 
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•  111  raiding*  shall  b«  taken  it  75  t  5*?  mien  otherwise  speclfisd. 

b,  Thu  transducer  excitation  voltage  shall  be  28  I  0.2  TEC. 
o.  10,000  onlte  shall  equal  100?  full  sell*  transducer  reading. 

d.  I  «  not  applicable, 

e.  t  5-ntmrte  wanap  tins  Is  required  for  etch  transducer. 

f.  These  calibration  data  sheets  a hall  be  used  with  the  latest  revision  of  Aerojet 
Oalibration  Procedure  ACP  A-2116, 

g.  Ths  *D0  inapectioa  at  asp  is  used  to  indicate  that  transducer  is  subject  to  aaterials 
or  engineering  review,  Use  of  this  eta *p  requires  dlsorepeat  transducer  to  be 
diverted  froa  nornal  jroduatisn  usa  mtil  a  review  decision  is  nude. 


3FSCI7IC  TEST  KOTEt 

1,  Balance  transducer  output  to  aero  at  atEospherie  pressure,  apply  2500  peig  pressure 
and  range  type  rC*  calibrator  for  10, COO  units  on  first  cycle  only. 

2,  Linearity  tolerance  applies  to  increasing  portion  of  pressor*  cycle  only. 

3,  Balance  transducer  output  to  *aro  at  atmospheric  pressure  for  shunt  calibration. 

It.  Unbalanced  transducer  sere  outprt  (test  H)  shall  be  recorded  at  5.0  ^  Hg  or  less. 

5.  negative  voltage  reading  shall  act  be  accepted  at  75  -  5*7, 

6,  Bead  and  record  transducer  output  voltage  at  atEosphsrlc  pressure.  Apply  2500  peig, 
read  and  record  output  voltage.  Subtract  ths  voltage  reading  st  ataosphsric  froa  ths 
voltage  reading  at  2500  pits  sad  record  ths  difference  in  coin®  A  as  full  scale  outpit 
at  each  tcupsrature  point. 
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Posttest  Calibration,  Igniter  Test  ( S_\  493) 
Figure  60 
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1*.  Dnbalaneed  transducer  iero  output  (test  XI)  shall  be  recorded  at  5.0  m  Hg  or  leas. 
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OBIERAL  NOTES  i 

a.  All  readings  shall  be  taken  at  75  t  5'F  unless  otherwise  specified. 

b.  The  transducer  exaltation  voltaga  shall  ba  28  1  0.2  TOC. 

c.  10,000  units  shall  equal  100^  full  scale  transducer  reading. 

d.  1  ■  not  applicable. 

e.  A  5»sinut«  warmup  tioa  is  required  for  each  transducer. 

f.  These  calibration  data  ahaets  shall  be  used  with  the  latest  revision  of  Aerojet 
Calibration  Procedure  ACF  A— 2Ul6. 

g.  The  *D"  inspection  stamp  is  used  to  indicate  that  transducer  is  subject  to  material* 
or  engineering  review.  Ue®  of  this  stamp  requires  discrepant  transducer  to  be 
diverted  fro a  noraal  prodantion  use  until  a  reviev  decision  la  ntde. 

SPECIFIC  TEST  KOTESt 

1.  Balance  transducer  output  to  sero  at  atmospheric  pressure,  apply  2500  paig  pressor® 
and  range  type  "C"  calibrator  for  10,000  'units  on  first  cycle  only. 

2.  Linearity  tolerance  applies  to  inoreasing  portion  of  pressure  cycle  only. 

3.  Balance  transducer  output  to  *aro  at  atmospheric  pressure  for  shunt  calibration. 

U .  Unbalanood  transducer  s*rc  output  (test  H)  shall  bs  reoorded  at  5.0  m  Hg  or  leas, 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  -  5*7* 

6.  Head  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500  pelg, 
road  sad  record  output  voltage.  Subtract  the  voltage  reading  at  atmospheric  from  tha 
voltage  reading  at  2500  pig  and  record  the  difference  in  coIuhi  A  as  full  scale  output 
at  each  temperature  point. 
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GENERAL  NOTES: 


a.  All  readings  shall  be  taken  at  75  1  5*?  unless  othenri.Be'  specified. 

b.  The  transducer  excitation  voltage  shall  be- 28  1  2  VDC. 

c.  10,000  units  shall  equal  100*  full  scale  transducer  reading. 

d.  X  s  not  applicable. 

e.  -A  10-minutb  warmup  time  is 

f .  These  calibration  data  shee 
Calibration  Procedure  ACP  A 

SPECIFIC  TEST  NOTESi  ' 


Ceruae^vA^HSe°Saiest  revision  of  Aerojet 


1.  Balance  transducer  output  to  tero  at  atmospheric  pressure,  apply250O  psig  pressure 
and  range  type  "C"  calibrator  for  10,000  units  on  first  cycle  ohly, 

2.  Linearity  tolerince  applies  to  increasing  portion  of  pressure  oyole  only. 

3.  Balance  transducer  output  to  zero  at  atmospheric  pressure  for  shunt  calibration. 

•  •'  \ 

4.  Unbalanced  transducer  zero  output  (tist  XI)  shall  be  recorded  at  5.0  ram  Hg  or  less. 

5.  Negative  voltage  reading  shall  not  be  accepted  at  75  I  5'?* 

6.  Read  and  record  transducer  output  voltage  at  atmospheric  pressure.  Apply  2500psig> 

read  and  record  output  voltage .  Subtract  the  voltage  reading  at  atmospheric  from  the 
voltage  reading  at  2500  psig  and1  record  the  difference  in  column  A  as  full  scale  output 
at  each  temperature  point.  V  ;  ■  .  \ 

■*.  I  hr  •  rfomod  by  AGC  Receiving  ar.i  Inspection  Lessrt-.<.nt. 
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